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_ For insomnia 
in the hospital... 









The hospital can often be inhospitable 
to sleep... 


Unfamiliar schedule and surroundings, lack of 
privacy, nighttime disturbances — these can all 
contribute to hours of wakeful discomfort when 
the hospitalized patient should be asleep. This 
problem can be particularly serious if the patient 
has a history of insomnia prior to admissior.. 


papers my yoe PN M “nme “yet MAGNUM Cacoeciiy cue 


EKLARE 


Patients in one study 
named what kept them awake... 


The “sleep disturbers” mentioned by patients on 
a heart surgery floor included cardiac monitor 
wires, noise in the corridors, a squeaky water 
faucet, the bedpan sterilizer, talking and the 
telephone ringing at the nurses’ station, and 
other patients receiving care.! Many of these 
disturbances were unavoidable. 





An effective sleey 
medication is one tha: 
can relieve insomnia ir 
hospitalized patients.. 


No sleep medication can counteract extrem 
“sleep disturbers.” But when indicatec 
Dalmane (flurazepam HC!) can ofter 
provide relief from insomnia. It reduce: 
nighttime awakenings, prolongs sleep anc 
induces sleep rapidly in hospitalizec 
patients— with the convenience of i 

single h.s. dose? 


ima Clays ee, 











Summary of Objective Results?:> 
(average improvement over baseline) 


And is relatively safe, 
seldom causing 
morning “hang-over 
Dalmane is generally well 
tolerated. It may be used in 
patients on chronic warfarin 


therapy; no unacceptable 
fluctuation in prothrombin 


92,3,5 





Dalmane Placebo Dalmane Placebo time has been reported>'® 
(flurazepam (flurazepam Usual precautions should be 
HCI) 30 mg HCI) 30 mg 


observed in patients with 
impaired renal or hepatic function; 
in the elderly and debilitated, 
initial dosage should be limited to 
15 mg to help preclude oversedation, = 
Dalmane (flurazepam HC!) dizziness or ataxia. f 
significantly improved 

sleep induction and 

maintenance in 

hospitalized orthopedic 

patients?5 


3 £ 
When evaluated against placebo in 26 Consider 


subjects ‘each, Dalmane was superior in 


peducing sleep latency and nighttime effectiveness 


awakenings and in prolonging sleep...over7 ° a 
consecutive nights following one baseline th h t ] 
no-medication night. Patients’ subjective 1n c OSpI a 


estimates agreed with objective 


ee m Dalmane 
| P (flurazepam HCI) 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


ANION 


\ 


o The convenience of a single h.s. dose 
o Fewer nighttime awakenings 

o Clinical effectiveness proven in the 
sleep research laboratory 

0 Seldom causes morning “hang-over” 


summary of product information. Rocke» i 
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the hospital 


Dalmane 
(flurazepam HCI) © 


E TRET 7 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


for insomniain 


The convenience of a single /..s. dose 


m Fewer nighttime 
awakenings 

m Increases total 

sleep time 

m Induces and maintains 
sleep night after night 

m Relatively safe and 

well tolerated 

= Seldom causes morning 
“hang-over” 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insomnia 
characterized by difficulty in falling asleep, 
frequent nocturnal awakenings and/or early 
morning awakening; in patients with recurring 
insomnia or poor sleeping habits; and in 
acute or chronic medical situations requiring 
restful sleep. Since insomnia is often transient 
and intermittent, prolonged administration is 
generally not necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCl. 

Warnings: Caution patients about possible 
combined effects with alcohol and other 

CNS depressants. Caution against hazardous 
occupations requiring complete mental alert- 
ness (e.g., operating machinery, driving). 

Use in women who are or may become preg- 
nant only when potential benefits have been 
weighed against possible hazards. Not 
recommended for use in persons under 15 
years of age. Though physical and psycho- 


logical desendence have not been reported 

on recommended doses, use caution in 
administering to addiction-prone individuals 
or those who might increase dosage. 
Precautions: In elderly and debilitated, initial 
dosage should be limited to 15 mg to preclude 
oversedation, dizziness and/or ataxia. If 
combined with other drugs having hypnotic 
or CNS-depressant effects, consider potential 
additive effects. Employ usual precautions 

in patients who are severely depressed, or 
with latent depression or suicidal tendencies. 
Periodic blood counts and liver and kidney 
function tests are advised during repeated 
therapy. Observe usual precautions in 
presence of impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, 
lethargy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 
have been reported. Also reported were 
headache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, bedy and joint pains and GU com- 
plaints. There have also been rare occurrences 
of leukopenia, granulocytopenia, sweating, 
flushes, difficulty in focusing, blurred 
vision, burning eyes, faintness, hypotension, 
shortness of breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 
speech, confusion, restlessness, hallucina- 
tions, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 


Paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, have also 

been reported in rare instances. 

Dosage: Individualize for maximum beneficial 
effect. Adults: 30 mg usualdosage; 15 mg 

may suffice in some patients. Elderly or 
debilitated patients: 15 mgainitially until 
response is determined. 

Supplied: Capsules containing 15 mg or 

30 mg flurazepam HCI. 
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The Treatment of Axillary Hyperhidrosis 
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Experience With 21 Pancreaticoduodenectomies 
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Heparinate and sodium pentosan polysulfate protect 
against deep vein thrombosis. 
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Early postoperative intravenous hyperalimentation 
i Cecrease morbidity or mortality. 
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As a rule only pain that requires 
morphine is beyond the scope of 
EmpirinCompound with CodeineNo.4. 
That’s because it delivers a full 

grain of codeine. (In the preferred 


phosphate form.) 


There are other good reasons to make 
No. 4 the oral sequel to injectable 
analgesia in your patients. Major 
among them is the low addiction 
liability of codeine. 


There are other bonuses: W pre- 
scribing convenience. Up to 5 refills 
in 6 months at your discretion (unless 
restricted by state law). Telephone 
prescribing in most states. 
AaEmpirinCompound with Codeine No.4. 
: The codeine transition from—and to— 
4 “x injectable analgesia. 


TA © And the transition from hospital to 

home: EmpirinCompound with 
p44? Codeine No. 3, containing 32.4 mg 
k 2 gr) codeine phosphate* 


Burroughs Wellcome Co. 
Research Triangle Park 
B North Cařolina 27709 


it hurts 


ete? EMPIRIN 
7 COMPOUND 
¢ CODEINE 


codeine phosphate* (64.8 mg) gr 1 


Each tablet also contains: aspirin gr 342, phenacetin 
gr 24, caffeine gr 4. 





*Warning — may be habit-forming. 


In more than 3,0C 
a relatively low incic 


When used as directed, there has been a relatively 
low incidence of adverse renal or eighth nerve 
reactions with gentamicin. The risk of such 
reactions is low in patients with normal renal 
function who do not receive the drug at higher 
dosages or for longer periods cf time than 
recommended. . 








ase Studies... 
adverse reactions 


A relatively low incidence 
of adverse eighth nerve 


Proper patient management—the key to 
minimizing the risk of adverse reactions 


In serious 
gram-negative infections** 


® 


A logical choice 





























































 Inserious gram-negative infections* 






_GARAMYCIN® Injectable, brand of gentamicin 

_ sulfate, U.S.P., injection, 40 mg. permi. | 
Each ml. contains gentamicin sulfate equiva- 

lent to 40 mg. gentamicin 

For Parenteral Administration 






WARNING 

Patients treated with GARAMYCIN 
Injectable should be under close clinical 
observation because of the potential 
toxicity associated with the use of 
this drug. 

Ototoxicity, both vestibular and 
auditory, can occur in patients, primarily 
those with pre-existing renal damage, 
treated with GARAMYCIN Injectable 
usually for longer periods or with higher 
doses than recommended. 

GARAMYCIN Injectable is potentially 
nephrotoxic, and this should be kept in 
mind when it is used in patients with 
pre-existing renal impairment. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
of patients with known impairment of 
renal function. This testing is also 
recommended in patients with normal 
renal function at onset of therapy who 
develop evidence of nitrogen retention 
(increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
dosage adjustments or discontinuance 
of the drug. 

in event of overdose or toxic reactions, 
peons dialysis or hemodialysis will aid 

n removal of gentamicin from the blood. 

Serum concentrations should be 
monitored when feasible and prolonged 
concentrations above 12 meg./ml. 
should be avoided. 

Concurrent use of other neurotoxic 
and/or nephrotoxic drugs, particularly 
streptomycin, neomycin, kanamycin, 
cephaloridine, viomycin, polymyxin B, and 
polymyxin E (colistin), should be avoided. 

The concurrent use of gentamicin 
with potent diuretics should be avoided, 
since certain diuretics by themselves 
may cause ototoxicity. In addition, when 
administered intravenously, diuretics 
may cause a rise in gentamicin serum 
level and potentiate Grape eg 
USAGE IN PREGNANCY Safety for use 
in pregnancy has not been established. 





INDICATIONS GARAMYCIN Injectable is 
indicated, with due regard for relative toxicity 
of antibiotics, in the treatment of serious 
infections caused by susceptible strains of the 
following microorganisms: 

Pseudomonas aeruginosa, Proteus species 
(indole-positive and indole-negative), 
Escherichia coli and Klebsiella-Enterobacter- 
Serratia species. 

Clinical studies have shown GARAMYCIN 
Injectable to be effective in septicemia and 
serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract, skin and soft tissue 
(including burns). 

Bacteriologic tests to determine the 
causative organisms and their susceptibility 
to gentamicin should be performed. 


*Due to susceptible organisms 


q remycin 





ectabie 
mg.jmi. 


Each ml. contains 
gentamicin sulfate equivalent 
è to 40 mg. gentamicin 


Bacteria! resistance to gentamicin cevelops 
slowly in stepwise fashion; there have been 
no one-step mutations to high resistance. 

In suspected or documented gram-negative 
sepsis, GARAMYCIN may be considered 
as initial therapy. The decision to cont nue 
therapy with this drug should be based on the 
results of susceptibility tests, the severity of 
the infection, and the important additienal 
concepts contained in the Warning Box. 

For suspected sepsis when the infecting 
organism is unknown, gentamicin may be 
administered in conjunction with a pericillin- 
type drug. Following identification of the 
organism and its susceptibility, appropriate 
antibiotic therapy should then be continued. 
In the neonate with suspected sepsis cr 
staphylococcal pneumonia, a penicillin-type 
drug is also usually indicated as conccmitant 
therapy with gentamicin. 

GARAMYCIN Injectable has been shown 
to be effective in serious staphylococcal 
infections. t may be considered in those 
infections when penicillins or other less 
potentially -oxic drugs are contraindicated and 
bacterial susceptibility testing and clinical 
judgment indicate its use. 


CONTRAINDICATIONS A history of hyper- 
sensitivity 10 gentamicin is a contraindication 
to its use. 


WARNINGS See Warning Box. 


PRECAUTIONS Neuromuscular blockade and 
respiratory paralysis have been reported in 
the cat recaiving high doses (40 mg./&g.) of 
gentamicin. The possibility of these pFenom- 
ena occurr ng in man should be considered 
if gentamicin is administered to patients 
receiving neuromuscular blocking agents, such 
as succinyicholine and tubocurarine. 
Treatment with gentamicin may resvit in 
overgrowth of nonsusceptible organisms. If 
this occurs, appropriate therapy is ind cated. 


ADVERSE REACTIONS 

Nephrotoxicity: Adverse renal effects, as 
demonstrated by rising BUN, NPN, seum 
creatinine and oliguria, have been reported. 
They occur more frequently in patients with 

a history of renal impairment treated with larger 
than recor mended dosage. 

Neurotoxicity: Adverse effects on both 
vestibular and auditory branches of the eighth 
nerve have been reported in patients cn 

high dosace and/or prolonged therapy. 
Symptoms include dizziness, vertigo, fnnitus, 
roaring in the ears and hearing loss. 

Numbness, skin tingling, muscle twitching, 
and convulsions have also been repored. 
Note: The “isk of toxic reactions is low in 
patients with normal renal function who do 
not receive GARAMYCIN Injectable at higher 
doses or for longer periods of time 
than recom mended. 

Other resorted adverse reactions, possibly 
related to centamicin, include increased 
serum transaminase (SGOT, SGPT), increased 
serum bilirsbin, transient hepatomega y, 
decreased serum calcium; splenomegaly, 
anemia, increased and decreased reticulocyte 
counts, grenulocytopenia, thrombocytopenia, 
purpura; fever, rash, itching, urticaria, 
generalized burning, joint pain, laryngeal 
edema; nausea, vomiting, headache, increased 
salivation, lethargy and decreased appetite, 





weight loss, pulmonary fibrosis, hypotension 
and hypertension. 


DOSAGE AND ADMINISTRATION 
GARAMYCIN Injectable may be given 
intramuscularly or intravenously. 

For Intramuscular Administration: 
Patients with normal renal furction* 

Adults: The recommended dosage for 
GARAMYCIN Injectable for patients with 
serious infections and normalirenal function 
is 3 mg./kg./day, administered in three 
equal doses every 8 hours. 

For patients weighing over 60 kg. (132 Ib.), 
the usual dosage is 80 mg. (2ml.) three 
times daily. For patients weighing 60 kg. 
(182 Ib.) or less, the usual dosage is 60 mg. 
(1.5 ml.) three times daily. 

In patients with life-threatening infections, 
dosages up to 5 mg./kg./day may be 
administered in three or four equal doses. Th 
dosage should be reduced to 3 mg./kg./day 
as soon as Clinically indicated. 

*!n children and intants, the newborn, and 
patients with impaired renal function, dosage 
must be adjusted in accordance with instruc- 
tions set forth in the Package Insert. 

For Intravenous Administration: 

The intravenous administration of 
GARAMYCIN Injectable is recommended in 
those circumstances when the intramuscular 
route is not feasible (e.g., patients in shock, 
with hematologic disorders, with severe burn 
or with reduced muscle mass). 

For intravenous administration, in adults, a 
single dose of GARAMYCIN Injectable may 
be diluted in 100 or 200 ml. of sterile normal 
saline or in a sterile solution of dextrose 
5% in water; in infants and children, the 
volume of diluent should be less. The concer 
tration of gentamicin in solution in both 
instances should normally notexceed 
1 mg./ml. (0.1%). The solution is infused ov) 
a period of 1 to 2 hours. 

The recommended dose forintravenous 
administration is identical to that recommen 
for intramuscular use. 

GARAMYCIN Injectable shauld not be 
physically premixed with other drugs, but 
should be administered separately in 
accordance with the recommended route of 
administration and dosage schedule. 


HOW SUPPLIED GARAMYCIN Injectable, 
40 mg. per ml., is supplied in 2 ml. (80 mg.) 
multiple-dose vials and in 1.5 ml. (60 mg.) a 
2 mi. (80 mg.) disposable syringes for paren 
teral administration. 

Also available, GARAMYCIN Pediatric 
Injectable, 10 mg. per ml., supplied in 2 ml. 
(20 mg.) multiple-dose vials for parenteral 
administration. 
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AHFS Category 8:1: 


For more complete prescribing details, 
consult Package Insert or Physicians’ Desh 
Reference. Schering literature is also 
available from your Schering Representati' 
or Professional Services Department, 
Schering Corporation, Kenilworth, 

New Jersey 07033. 


t make o diagnosis without t removal. 


rar sverse Colon Volvulus in Pediatric Patients 
H lade Howell, MD; Robert J. Freeark, MD: John F. Bartizai, MD, Chicago 
ndition: two cases added. 


Recurrent Hyperthyroidism After Thyroldectomy 
det |. Hamburger, MD, Southfield, Mich 


_ Can recur even after 40-year interval. 


REGULAR DEPARTMENTS 


by E. Tessa Hedley-Whyte, MD, Boston 


to Injury and Burns and Their Clinical Importance (Sevitt) 
by Jonn A. Boswick, Jr, MD, Denver 


in infancy and Childhood (Dennison, ed) 
‘Reviewed by Morris. J. “Asch, MD, die: Calif 


f Lymphótie ‘epi ({Battezzati and Donini) 
by Edward A. Luce, MD, Lexington, Ky 


Pathology the Kidney (Heptinstall) 
Reviewed by obert : Brown, MD, Boston 


s Splinting of Burn Patients (Van Prince and Yeakel) 
e, by:John D. Co stable, MD, Boston 





operating 
microscope 


Now. your PE teaching 
grams can have all the realist 


That’s what comes from a m : 
television system develop d 


integrates the modern tec 

video tape recording with cam 
and microscope for-color televis 
of procedures “live” or record 
documentation or post-operatis 
play. Excellent for resident tr 
medical seminars and conte 


Akai 2-tube color camera as sho 
above with migroscepe, 


JVC U-matic %4" vided. casseile re- 
corder with foot operated start and 
stop control. ? 


Sony 17" Trinitron Col or Monitor ; 


All for $6500 


Price includes camera-to-micro- 
scope interface optics, delivery and 
camera installation. 
CALL (215) 223-8200 
Ask for Medical Video Div. 


Electrical Corporation 
3127 N. Broad St. 


- Philadelphia, Pa. 19132 
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f Seri ious ‘post’ surgi ical infections usually require immediate treatment. In these 
cases prudent medical judgment and the use of ‘Ancef’, when appropriate, can save 


an : be valuable time while waiting for lab results. Ancef offers: : i 
: e Broad coverage of the ‘major areas of post-surgical infection 


nd Soft-Tissue Infections: 
lozoccus aureus (panicillin-sensitive and penicillin-resistant) and group 
-hemolytic streptococci and other strains of streptococci. 


atory Tract Infections: 
; plococcus pneumoniae (formerly D. pneumoniae), Klebsiella 
‘speci es, Hemophilus influenzae, Staphylococcus aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic streptococci. 
Urinary Tract Infections: 
“E.coli, Proteus mirabilis, Klebsiella species and some 
Strains. o° enterobacter and enterococci. 


High and prolonged serum levels 

<o Single 1 grem|V injections in healthy adult volunteers produced 
average peak serum levels of 190.0 mcg/ml. At four hours, 
levels of 16 5 mog/ml were still present. 


o. Convenient IV or IM administration at same dosage schedule 


a When lab tests return, ifthe indicated organism is sensitive to 'Ancef —and 
chances are it will be- = therapy is already under way, If it isn’t sensitive, then 
ee ‘Ancef’ Should oe discontinued and an appropriate antibiotic should be selected. 


<; Adverse Reactions 


i -Reported adverse reactions include pain on injection, rash, G.I. symptoms. 


r pruritus 2nd phlebitis. For a complete list of reported adverse reactions. 
: jase SEE Nex: page. 
_ Warning: In pericillin-sensitive patients, cephalosporins should be used with 
< caution because of evidence of partial cross-allergenicity of the penicillins 
and cephal losporins 


Please see next page for a brief summary of prescribing information. 


. SKSSF Smith Kline & French Laboratories 
; Division of Smithk! ine Corporation, Philadelohia, Pa. 


EF ik 


500 mg, and 1 gram vials 





(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and 1 gram vials 






re è prescribing, see complete prescribing information in SKAF 
rature or PDR. The following is a brief summary. 


neef™ (sterile cefazolin sodium, SK&F)is a semi-synthetic cephato- 
porin for parenteral administration. It is the sodium salt of 3- {{(5- 
methyl 1.3;4-thiaciazol-2-yl) thio lmethy!} -8-oxo-7-(2-(1 H-tetrazol- 1-y) 
etamido]-S-thia- 1-azabicyclo[4.2.OJoct-2-ene-2-carboxylic acid. The 
Sodiuinrcontentis 46 mg. per gram of cefazolin 
ACTIONS 
icrobiology: /n vitro tests demonstrate that the bactericidal action of 
sephalosporins results from inhibition of cell wail synthesis, ‘Ancef' is 
ACtive against the following organisms in vitro 
: Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 
Group A beta-hemolytic streptococci and other strains of streptococci 
many strains of enterococci are resistant) 
Streptococcus pneumoniae (formerly 
D. pneumoniae? 
cherichia coli 

roteus mirabilis 
Most strains of Enterobacter cloacae and indole positive Proteus 

P: vulgaris, P. morgani, P. rettgeri) are resistant. Methicillin-resistant 
Staphylococci, serratia, pseudomonas, mima, herellea species are 
lmnast uniformly resistant to cefazolin 
NDICATIONS 
Arncef (sterile cefazolin sodium, SK&F) is indicated in the treatment of 
the following serious infections due to susceptible organisms 
Respiratory tract infections due to Streptococcus pneumonias 
(lormerly D. pneumoniae). Klebsiella species. Hemophilus influenzae. 
Staphylococcus aureus (penicillin-sensitive and penicillin-resis'ant), and 

roup A beta-hemolytic streptococci 
njectable benzath:ne penicillin is considered to be the drug of choice 
nireatment and prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. 'Ancef is effective in the eradication 
of streptococel from the nasopharynx. however, data establishing the 
efficacy of ‘Ancef in the subsequent prevention of rheumatic fever are 
not available at present. 
Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis. Klebsiella species, and some strains of enterobacter end 
enterococci 
Skin.and soft-tissue infections due to Staphylococcus aureus “peni- 
_cillinesensitive and. penicillin-resistant) and group A beta-hemoiytic 
treptococci and other strains of streptococci. 
Bone and joint infections due to Staphylococcus aureus 


epticemia due to Strepiococcus pneumoniae (formerly D. preumon- 


Klebsiella species 
Enterobacter aerogenes 
Hemophilus influenzae 


Proteus mirabilis, Escherichia coli, and-Klebsielia species. 


Endecarditis due to Staphylococcus aureus (penicillin-sensitive and 
nicillin-resistant). and group A-beta-hemolytic streptococci 


propriate culture and susceptibility studies shoul id be es to 


| F IN THERAPY I a INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE CONCERNING PREVIOUS HYPERSENS TIVITY 
REACTIONS TO CEPHALOSPORINS. AND PENICILLIN. CEPHALO- 
SPORIN C DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS. 
~ SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
“EPINEPHRINE AND OTHER EMERGENCY MEASURES 
Thera is some.clinizal and laboratory evidence of partial cross-aller- 
“ genicity of the penicillins and the cephalosporins. Patients have been 
reported to have had severe reactions fine! uding anaphylaxis) to 
spom drags: 
Any patient who hes demonstrated some form of alleray, partic ularly 





“fo. drugs, should receive antibiotics Cautious! y. No exception should: 
per made with regard fo’Ancef’. 


ge) Staphylococcus aureus {penicillin-sensitive and penicillin-resistant), 



















































Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Usage in Irfants: Safety for use in prematures and infants. under 

1 month otage has not been established. 

PRECAUT ONS 

Prolonged use of cefazolin sodium may result in the overgrowth. of 
nonsusceptible organisms. Careful clinical observatiorrof the patient 

is essential 

When ‘Ancef’ is administered to patients with low urinary output 
because ofimpaired renal function, lower daily dosages required (see 
dosage ins ructions). A false positive reaction fo fo r gucag i inthe urine of 
patients on’ Ancef has occurred with Clinitest® tablets solution. 
ADVERSE REACTIONS 

The following reactions have been reported. 

Hypersensitivity: Drug fever. skin rash, vulvar pruritus sand eosino- 
philia have occurred 

Blood: Neutropenia, leukopenia, thrombocythemia anc positive direct 
and indirec: Coombs tests have occurred, 


Hepatic and Renal: Transient rise in SGOT, SGPT. BUM and alkaline 
phosphatase levels has been observed without clinical evidence of renal 
or hepatic impairment 

Gastrointestinal: Nausea, anorexia, vomiting. diarrhea, ‘oral can- 
didiasis (oral thrush) have been reported 


Other: Pair at site of injection after intramuscular administration has 
occurred, some with induration. Phiebitis at site of inject ion has been 
noted 


DOSAGE AND ADMINISTRATION 

‘Ancef may be administered intramuscularly or intravemously after 
reconstitution. 

Dosage 

in adults. usual dosage for pneumococcal pneumonia is-500 mg. avery 
12 hours. in acute, uncomplicated urinary tract infections, usual dosage 
is 1 gram every 12 hours. In mild infections caused by susceptible 
Gram positve cocci, usual dasageis 250 to 500 mg: every 8 hours. 

In moderate to severe infections, usual dosage is 500 mg.to i gram 
every 6 to & hours. ‘Ancef has been administered in dosages of 6 grams 
per day in serious infections such as endocarditis. 


'Ancef may. be used in patients with reduced renal function with the 
following dosage adjustments: Patients with a creatinine clearance of 
55 mi./min or greater ora serum creatinine of 1.5 mg. % orless can 
be given ful doses. Patients with creatinine clearance rates of 35 to 

54 ml/min. orserumcreatinine of 1.6103.0 mg. % can aise. be given. 
full doses. but dosage should be restricted to at least 8-hour intervals. 
Patients wits creatinine clearance rates of 11 to 34 mLAN: or serum 
creatinine cd 3.1 to 4.5 mg. % should be given 1/2 the usual-dose every 
12 hours. Patients with creatinine clearance rates of 10 ml/min. or tess 
or serum creatinine of 4.6 mg. % or greater should be gwen 1/2 the 
usual dose very 18 to 24 hours. All reduced dosage recommenda- 
tions apply after an initial loading dose. approoriate to the severity of 
the infection 


in children, a total daily dosage of 25.16 50: ma. per kg. (approximately 
10 to 20 mé. per pound) of body weight, divided into three or four equal 
doses. is effective for most-mild to moderately severe infections. Total 
daily dosage may be increased to. 100 mq. per kg. (45 mg. per pourid) 
of body weight for severe infections. Since salety for use in premature _ 
infants and n infants under one month has not. been established, the 
use of ‘Ancef in these patients is not recommended. 

For additior-al information on dosage and administration, see package 
literature or-contact your SK&F Representative 

HOW SUPPLIED 

Ancef (sterte cefazolin sodium, SK&F)—supplied in viais equivalent to 
250 mg. 50 mg. or 1 gram of cefazolin. in Overfill (' piggyback) | 
Vials for intravenous admixture equivalent io T gram of aefazolin; and 
in Pharmacy Bulk Vials equivalent to 5 grams or 10 grams of cefazolin 


Smith Kline & French Laboratories 
Division OF Smithkl ine Corporati n, Philadelphia, 









TRN am hyperhidrosis is a troublesome condition, par- 
E ticularly in women. The usual history is that of a 
"young woman in her teens or early 20s, who, since pu- 
_ berty, (when the apocrine glands mature) is drenched with 
perspiration in the armpits but nowhere else. She has un- 
pe P numerous antiperspirants, has taken anti- 









a than for the palmar and plantar types. Lo- 
ion therapy in a dosage to be effective may be as- 
ith later complications. 


ee rected i ina relatively simple fashion op surgery. Unfortu- 
nately, most patients have had to suffer many years be- 
fore discovering a cure that they finally read about in a 
_. woman's magazine or the newspaper. It is they who in- 
_ form their family doctor. 
_ The sweat glands lie immediately deep to the dermis 
ae above. the glandular fascia and above the axillary fat. 
Their distribution roughly parallels that of the hair, but a 
recise area can be identified by noting the hypersecretion 
_ at surgery if no atropine or scopolamine has been given 
~ for ‘premedication. Another means of outlining the bound- 
: aries is by stareh-iodide test. 
_ Surgical methods have been of three following major 
"types: (1) removal of the sweat glands subcutaneously af- 
- ter turning back flaps of skin and then closing the skin’; 
g n of the skin containing the apocrine glands’; (3) 
subeuta. jeous curettage’, (4) a combination of any of the 
preceding.” 
All of these procedures can be done under local anesthe- 
‘sia on an outpatient basi 
- Recently, Jemec* 











summarized his treatment of 41 
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The Treatment of Axillary Hyperhidrosis 





patients with bilateral axillary hyperhidrosis. Twëniy-o e 
patients had complete excision of the apocrine gland bear- 
ing skin and closure with Z-plasty; 20 underwent cure 
tage through a stab incision. Both méthods gave. approxi 
mately the same result—about half of the patients were 

“entirely satisfied” and about a third were “partially sat- 
isfied” because they still had some degree of hyper- 
secretion. In the excision group, a few objected to the 
scars that occasionally can be restricting when abunda 
skin has to be removed. Scarring was not a problem in t 
subcutaneous curettage group. 

Skoog,"? who has had considerable experience with this 
condition, favors removing the sweat glands after turning 
back the flaps. He has reported that 90% of his patients : 
have had “excellent results.” Failure in the remaining 10% 
was due to having left sweat glands at the periphery. Re ; 
operation usually produces complete success. Since no skin 
is excised in his method, no inhibiting axillary contracture 
occurs. Compensatory hyperhidrosis of other areas has not 
been noted. Many patients will regain normal or dimin- 
ished ability to sweat as the skin flaps become reinnerv- 
ated, approximately three months after operation. Thus, _ 
Shakespeare’ s line in King Henry IV need no longer ape 
ply—“Falstaff sweats to death. . | 



















ROBERT M. GOLDWYN, MD 
Brookline, Mass 
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Special Articles 


Dale G. Friend, MD 


"© itis the bicentennial anniversary of the Introduction of digi- 
talis Into medicine. Digitalis Is one of the most important drugs 
x discovered, and after two centuries, it is still the most 
widely used drug in cardiology. However, it was at one time so 
ly abused that for nearly a century It was almost abandoned. 
arly in this century, the valuable effects of digitalis were once 
again: recognized and extended. The molecular basis of action 
has been defined and now methods are avaliable to detect early 
toxicity. Recent advances in combating toxic effects show con- 
siderable promise, Skillful administration of the drug, using puri- 
fied standard tablets, careful monitoring by clinical electro- 
cardiography, and analytical methods can secure the maximum 
benefits with the minimum degree of toxicity. 

(Arch Surg 111:14-19, 1976) 








rt is now almost 200 years since Withering first ad- 
ministered digitalis for a therapeutic effect in pa- 
ents. In his classic book written in 1785,' he states: “It 
as in the course of this year, 1775, that I began to use 
digitalis i in dropsical cases.” Digitalis is undoubtedly the 
ost valuable cardiac drug ever discovered, and after two 
: centuries, it still remains the most widely used and effec- 
tive one for treatment of cardiac disorders. 

There is evidence in Welsh folklore that coneoctions 
containing digitalis were used for treatment of dropsy as 
early as the 12th century. Certainly, such preparations 
were rather well known and used as home remedies by the 
native populations of England and elsewhere long before 
Withering’s time. Interestingly, Dr Harlow Brocks? has 
noted that Indians of North America used the American 
ariety of foxglove for its cardiac stimulant properties for 
hundreds of years before Withering discovered its value. 
This drug, called “wahoo” by the Sioux and Creek In- 
-dians, is officially known as Euonymus atropurpureus. It 
as diuretic properties and was used to treat dropsy. In- 
roduced to the white race by the Indians, it became offi- 
cial in the United States Pharmacopeia from 1863 to 1916. 
It was classified as a mild purgative with a mild effect on 
the heart similar fo digitalis.* Lyon and DeGraff“ estimate 
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Digitalis After Two Centuries 


that more than 400 cardiac glycosides have been found in 
nature. 

Digitalis purpurea, the common foxglove; is native to 
England, Europe, Western Asia, and the Canary Islands. 
The plant has many popular names, such as “bloody fin- 
gers” and “deadmen’s bells” (Scotland), “virgin fingers” 
(France), and “finger thimble” (Germany). In 1542, Fuch- 
sius in Germany suggested the Latin word for finger, 
“digitalis,” and since the plant is purple, he designated it 
Digitalis purpurea. , 

In spite of the apparent wide use of decoctions contain- 
ing digitalis, no recognition of its unique properties had 
been made until the pioneer work of Withering. 

William Withering was born in Wellington, Shropshire, 
in 1741, the son of a well known apothecary-surgeon. He 
obtained his medical degree at Edinburgh in 1776. Soon 
after, he entered private practice but did not do well. His 
income averaged about 100 pounds (approximately $500) a 
year during his six years there. The situation, however, 
gave him time to pursue his interest in natural science. 
This ultimately led to his first published work, A Botanical 
Arrangement of All the Vegetables Growing in Great Brit- 
ain According to the System of the Celebrated Linnaeus 
With an Introduction to the Study of Botany. This book es- 
tablished him as one of the world’s foremost authorities in 
botany ard, undoubtedly, the information thus assimi- 
lated prepared him for the future recognition of the role 
of digitalis when it was found to be an ingredient in a na- 
tive conccction. Withering’s interest in natural science 
was broad He was also an expert in mineralogy and was 
so recognized by his peers, who named the mineral, bar- 
ium carbonate, “witherite” in his honor. 

After his unfortunate experience as a piwetitionar of 
medicine in Stafford, Withering moved to. Birmingham 
and took over the successful practice of Dr Small; he pros- 
pered and his receipts increased to more than 1,000 pounds 
a year. He made it a practice to give free advice to the 
poor and sat aside certain days to help the poer and unfor- 
tunate in various ways. His practice continued to grow 
and he found it necessary to travel: extensively, sometimes 
even at night. He even had his carriage equipped with a 
light so he could study while traveling along the country- 
side during the evening. As physician to the area infir- 
mary for the poor, Withering made a trip te see the pa- 
tients there approximately every two weeks: It was this 
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activity that ultimately led to the discovery of digitalis. 
On the way to the infirmary, it was necessary to change 
horses, which required a brief stop while fresh horses were 
hitched to the carriage. During one such wait, Withering 
was approached by a native who asked him to visit a very 
ill weman nearby. As always, he was willing to help the 
poor, so he saw the patient and noted that she had severe 
dropsy. He prescribed the usual remedies of the day but 
-concluded that nothing could be done to save her life. 
~ Sometime later, during another stop, he asked about the 
patient and was informed that she was doing very well. 
. This astonished Withering and he inquired as to what had 
been done. He was teld that she had taken a secret concoc- 
tion purchased from an old dame of Shropshire and that it 
had eured her. Withering sought out the old lady and was 
_ able to purchase the secret formula for three guineas 
(about $15). Examining the list of ingredients in the 
‘recipe, his expert knowledge of botany led him to immedi- 
ately recognize the purple foxglove as being the most 
likely active substance. In his account of the foxglove, he 
outlined how information concerning medical properties 
of plant drugs could be ascertained, thus laying down at 
_ that early date the fundamental principles of drug inves- 
tigation. 
©’ Their virtues: must therefore be learnt, either from observing 
_ their effects upon insects and quadrupeds; from analogy, deduced 
from the already known powers of some of their congenera; or 
from the empirical usage and experience of the populace.' 





1 After observing the action of digitalis in patients for a 
period of ten years, in 1785 he published his classic book, 
An Account of the Foxglove and Some of Its Medical Uses. 
This compendium is brim-full of important information 
that covers virtually every aspect of the use and effects of 
digitalis. Although Withering did not recognize that the 


_ primary action of digitalis is on the heart, his observations 


were so keen and his analysis so thorough that he laid 
down virtually all the tenets that anyone would need to 
know in order to use the drug wisely. Even today, with all 
our sophisticated techniques, we are rediscovering some of 
the observations clearly described by Withering. For ex- 
ample, in case II, he wrote in January 1776: 


. & poor man laboring under ascites and anasarca was directed 

to take a decoction of digitalis every four hours. It purged him 

smartly, but did not relieve him. An opiate was now ordered with 

: each-dose of the medicine, which then acted upon the kidneys very 
“freely, and he soon lost all complaint.’ 


Modern techniques show that patients with diarrhea lose 
so much of the drug via the bowel that they do not receive 
adequate digitalization.® 

-Digitalis appeared in the Edinburgh Pharmacopeia in 
1783 and in the Londen Pharmacopeia in 1809. Withering 
died in 1799 after suffering for 20 years with bronchiec- 
tasis. Friends who saw him in his later years remarked 
that. “the flower of physicians is literally Withering,” in 
recognition of his great fame as a botanist and the effect 
of his disease. He was buried in the Parish Church at 

_. Edgbaston. His tomb is adorned with the staff of Aescu- 
he  lapius, around which are entwined the serpent and the 
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foxglove. ae 
During the two centuries since Withering’s empirieal a 
observations, a great amount of information has been ac- 
cumulated concerning the biological and clinical actions of 
digitalis. ae 
In 1799 (the year of Withering’s death), John Ferriar _ 
first recognized that the primary action of digitalis is on: 
the heart. Many famous men in medicine have observed _ 
the effects of digitalis. In 1823, Purkinje, who described _ 
the Purkinje fibers in cardiac muscle, described the ros _ 
settes of light produced by the action of digitalis on the | 
eye. Sir Thomas Lauder Brunton, the great pharmacolo-. 
gist, wrote his graduation dissertation on digitalis in 1868," 
James MacKenzie, who was probably the first of the mod- 
ern school of cardiologists, demonstrated the wonderful _ 
efficacy of digitalis in atrial fibrillation, and thus intro- 
duced the modern use of digitalis. Henry Christian at the 
Peter Bent Brigham Hospital in Boston made important 
contributions on the clinical use of digitalis in treating the 
failing heart with regular rhythm. Finally, the develop- 
ment of techniques for measuring the level of digitalis in 
serum and tissue has at long last put the clinical use of — 
digitalis on a more quantitative basis. oe 
As a result of these many observations and modern, 
quantitative, investigative methods, a vast amount of: 
sound information has been accumulated concerning the 
molecular basis of action and the guiding principles for _ 
the most efficacious use of digitalis. 
Originally, digitalis was prepared from the powdered 
leaves of the foxglove, and, to a very limited extent, digi- 
talis pills made from the standardized powder are still 
used. However, pills have been almost entirely replaced by 
the crystallized cardiac glycosides, digitoxin and digoxin, 
which are purified, crystalline substances and are there- 
fore more satisfactory. They are stable and tablets of uni- 
form potency can be prepared. At the present time, di- — 
goxin is the most widely used, mainly because physicians 
are concerned about the toxic effects of the cardiac glyco- 
sides and believe that digoxin is more rapidly eliminated = 
if toxicity should occur, thus presenting a reduced hazard, 
Although the purified glycosides are almost exclusively 
used today, the term “digitalis” is still employed when 
speaking of these drugs, and “digitalization” is a univers 
sally accepted term. In the discussion to follow, most ma- 
terial will apply equally to digitoxin and digoxin, but if 
there are differences, they will be noted. 
It is now known that the clinically important principal © 
action of digitalis preparations is to increase the force of 
myocardial contraction, influence conduction, and to in- 
crease the refractory period of the atrioventricular node. 
There are many other actions that involve heart muscle 
metabolism, automaticity, and effect on calcium, sodium, 
potassium, and adenosine triphosphatase (ATPase) activ- 
ity. These factors are related in varying degrees to the 
ability of digitalis to strengthen heart muscle action (the 
inotropie effect) and to affect conduction; they are also re- 
lated to the toxic actions of the drug. Recent evidence sup- 
ports the view that the therapeutic effect to some extent 
can be dissociated from the toxic effect. 
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__ PHARMACODYNAMICS | 


-Digitalis alters the membrane of cardiac cells and other 
cells to the flux of sodium, potassium, and calcium. High 
‘levels of potassium decrease the binding of digitalis to 
heart muscle and are therefore antagonistic, so that toler- 
“sanee to digitalis toxicity is increased by elevated serum 
potassium levels. Fortunately, the inotropic effect of digi- 
talis is not influenced by the action of potassium in an- 
tagonizing the toxic effect, which indicates a dissociation 
of the toxic and therapeutic effects of digitalis. 

Low serum sodium levels reduce the maximal extent of 
the positive inotropic effect of digitalis on atrial and ven- 
tricular muscle, and the onset of inotropic action is also 
delayed. It is believed that an increase in sodium facil- 
itates the inhibitory effect of digitalis on the ATPase of 
the cell membrane and that a decrease in sodium reduces 
the effect. 

The inotropic effect and contractility of cardiac muscle 
are related to rapidly exchangeable calcium, which is in- 
creased by digitalis. There is evidence that in intact heart 
tissue; an increase in cellular calcium, or, more likely, digi- 
- talis-induced intracellular mobilization of bound calcium, 
results in an increased accumulation of calcium by mito- 
chondria. This in turn may cause the increased oxygen 
consumption that is observed when digitalis is adminis- 
_ tered. Increasing levels of calcium up to a maximum value 
: will increase the force of contraction. If this value is ex- 
ceeded, arrhythmia, contracture, and systolic standstill 
evelop. Decreasing calcium levels reduce contractility 
and, if pushed, lead to uncoupling excitation-contraction. 
There is a synergetic or additive action when calcium is 
given with digitalis. This can lead to enhanced toxic ef- 
- fects of digitalis, arrhythmias, and changes in the electro- 
-cardiogram at lower than usual doses of digitalis. It is a 
well recognized clinical phenomenon that giving calcium 
<in the presence of digitalis can lead to toxic effects. In 
“some respects, calcium alone simulates the effects of digi- 
talis on the heart. Intravenous injection of calcium can 
< produce electrocardiographic changes similar to those ob- 
-served with digitalis. Also, digitalis-induced arrhythmias 
< cam be prevented or abolished by lowering calcium levels 
with edetate disodium or sodium citrate. There is evidence 
_ that arrhythmias other than those induced by digitalis are 
also antagonized by low levels of calcium, suggesting that 
calcium influences some basic aspect of the myocardial cell 
; activity. 
Magnesium also has an important role. It is essential 
© for aetivation of the ATPase enzyme system of the car- 
diac cell membrane and is capable of temporarily reducing 
_ digitalis toxicity. It acts to block digitalis-induced egress 
_ of potassium from the heart cell. It thus exerts a limited 
- but potent antiarrhythmic effect.: 
-Careful studies using radioactive digitalis preparations 
i indicate that the drug is bound to cell membrane ATPase. 
There is also strong evidence for an active transport for 
digitalis into the cardiac cell, which raises the pcssibility 
-that digitalis may also have an intracellular site of action. 
This mechanism i is inhibited by an increased level of po- 
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tassium or lowered level. of sodium, suggesting that the 
transport of digitalis into the cardiac cells is intimately 
linked to the sodium-potassium pump. 

It has tong been recognized that digitalis has an effect 
on many metabolic aspects of the heart. While digitalis in- _ 
creases cxygen consumption, it also increases the work 
efficiency of the failing heart. The resulting increase in ef- 
ficiency ultimately results in decreased oxygen consump- 
tion as compensation takes place. Thus, digitalis in the 
failing heart initially increases oxygen consumption by a 
direct eff2ct on the heart muscle cells, but as it reduces the 
end-diastolic pressure and the heart becomes more ef- 
ficient, oxygen consumption falls. In the nonfailing heart, 
digitalis causes an increased force of contraction, but 
since there is no improvement in mechanical efficiency, 
only incrzased oxygen consumption results. 

In spite of numerous studies, there has been no definite 
evidence for any metabolic effect of digitalis on isolated 
enzyme systems, high energy phosphates, catecholamines, 
or contractile proteins. It thus appears that the action of 
digitalis on intact cardiac cellular membrane influences 
the movement of sodium, potassium, and calcium and thus 
causes the observed metabolic effects. Howaver, only the 
calcium ion can be satisfactorily linked te the positive 
inotropic effect of digitalis.”* 


CLINICAL ASPECTS 
Heart Fallure 


By its inotropic action, digitalis decreases the elevated 
end-diastolic pressure in the failing heart, which in turn 
leads to a smaller ventricle and increases cardiac output, 
usually with little or no overall increase in myocardial 
oxygen consumption, since the smaller ventricle is me- 
chanically more efficient. If heart rate is elevated in con- 
gestive failure, it will be reduced as compensation devel- 
ops. Altheugh digitalis will usually slow the tachycardia of 
congestive heart failure as compensation occurs, it has a 
negligible effect on sinus tachycardia. 


Atrial Tachyarrhythmias 


Digitalis in high doses reduces the conduction and in- 
creases the refractory period of the atrioventricular node. 
This is tke basis of its action in controlling atrial tachy- 
arrhythmias. Although digitalis in full dose decreases the 
atrial refractory period and thus increases the rate of 
atrial fibrillation and number of impulses reaching the 
atrioventricular node, its action on the node and conduct- 
ing tissue results in slowing of the ventricles. 


Absorption, Metabolism and Excretion 


Absorption of digitalis preparations is passive and de- 
pends on polarity and lipid solubility. Digitoxin, by virtue 
of its greater lipid solubility, is more readily absorbed 
than digoxin (the amount absorbed approaches 100%). Di- 
goxin absorption is more erratic, and absorption of tablets 
has been found to be as little as 20% and as high as 80%, 
depending on the patient and product giver. Liquid solu- 
tions of cigoxin are better absorbed, approaching 100%. 
Many factors influence absorption. Mucosal abnormalities, 
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hypothyroidism, hypermotility from various causes (such 
as enteritis or laxatives), and other agents given simulta- 
neously (eg, cholestyramine resin [Questran], colestipol 
hydrochloride [Colestid], neomycin sulfate) all impair 
absorption. ` 
After absorption, cardiac glycosides are widely dis- 
tributed in tissues. Digitoxin is up to 90% bound to pro- 
tein, but digoxin is bound only about 30%. Various drugs 
such as clofibrate, phenylbutazone, tolbutamide, and war- 
farin sodium (Coumadin) can displace digitoxin from pro- 
tein, but do not reach sufficient levels in the serum to free 
enough digitoxin to be clinically important; however, the 
possibility does exist, and any drug should be used cau- 
tiously until it has been shown to be safe. Digitalis is not 
selectively taken up by heart muscle cells. As was men- 
-tioned earlier, digitalis is attached to membrane ATPase 
and to structures in the myocardial cells. The former is 
. loosely bound and appears to be in equilibrium with the 
_ serum digitalis, It is mainly this moiety that exerts the ef- 
-fect of the drug om the myocardial cells. Since digitalis is 
attached to muscle cells, the volume distribution is pro- 
portional to the lean body mass. Muscular people reach a 
lower steady state plasma level than obese individuals 
_ when similar doses are given, Hypothyroid individuals 
_ have smaller than normal volume distribution in contrast 
-to hyperthyroid patients, who have an increased volume 
distribution. 
Recent quantitative studies have determined that the 
half-life of digoxin is between 1.3 and 2.0 days. Digitoxin’s 
half-life varies from five to nine days. Digoxin is excreted 
. „mainly by the kidney, Biliary excretion and metabolism in 
the liver remove approximately 14% daily. It is filtered 


through the glomerulus with almost none being resorbed 


by the tubule. Therefore, its excretion is closely associated 
with renal function and there is a direct correlation be- 
tween: creatinine ‘clearance’ and digoxin clearance and 
excretion. For example, elderly patients have impaired 
ability to excrete digoxin and consequently are more sus- 
ceptible to toxic effects if the same dosage patterns are 
‘employed as in younger patients with more body mass and 
better excretion. 

Digitoxin, unlike digoxin, is extensively metabolized 
mainly by the liver. Approximately 25% is excreted in the 
bile. This leads to resorption, and the enterohepatic cycle 
thus established contributes to its longer half-life. En- 
aymatic degradation by liver cells results in the forma- 
| variety of active compounds, including digoxin. 
that stimulate liver enzymatic activity, such as 
bital, will lower the level of digitoxin in plasma 
‘ease jis half-life. About 10% of digitoxin is ex- 
a the gut. The remainder of it and its metabolites 
ed by the glomerulus only to be resorbed in the 
proximal tubule (with the exception of the digoxin frac- 
tion). Only a small fraction of the body stores of digitoxin 
is therefore excreted in the urine. 


DIGITALIZATION 


< Getting an effective amount of digitalis to cardiac cells 
-without producing a toxic reaction is the aim of digital- 
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ization. This procedure has presented serious problems 
since digitalis was first introduced. Withering carefully 
observed the toxic effects that occurred when too much 
digitalis was given. It was this aspect of digitalis therapy 
that led contemporary medical leaders such as Lettson to 
condemn the use of the drug. Lettson, on the advice of 
Withering, prescribed digitalis to his patients, and eight | 
of his patients died. Among them was Charles James Fox, 
the English statesman and America’s friend in the parlia- 
ment. Withering, in answering Lettson’s criticism of digi- 
talis wrote: 


No one could compare Lettson’s choice of patients with my decla- 
ration of the fit and unfit, or the doses he prescribed, and the per-. 
severance he enjoined, with my doses, rules and cautions. 


Withering’s first concern was to get a stable prepara- 
tion of uniform potency and to administer doses with the _ 
greatest possible accuracy. He early avoided the use of the | 
root of the plant and made infusions or powders from th 


leaves. He stated: 







These } had found to vary much as to dose at different seasons o: 
the year; but I expected, if gathered always in one condition of tl 
plant, viz., when it was in its flowering state, and carefully dried, 
that the dose might be ascertained as exactly as that of any other. 
medicine; nor have I been disappointed in this expectation, 
more I saw of the great powers of this plant, the more it see 
necessary to bring the doses of it to the greatest possible. 
racy,’ 











Failure to follow Withering’s recommendations 
digitalis to fall into disrepute for nearly a centur 
half. Even in modern times, the big problem 
produced by inaccurate titration of the dose. Now, 
egant techniques to measure levels of digitalis in ser 
is hoped this age-old problem will at last become much 
duced in importance. Le E 

There are certain basic principles that must be followed 
when administering digitalis toa patient. First, what is to 
be accomplished? Patients with congestive heart failure 
require less digitalis than those with atrial arrhy hmias, 
Thus, patients with atrial fibrillation may require higher 
doses than average for adequate control of the ventricular 
rate, and these levels of digitalis could be considered 
in the toxic range for patients with congestive failure. a 
Therefore, if an atrial tachycardia is suddenly converted __ 
to a sinus rhythm, toxicity may occur if the patient is. 
maintained on a large digitalis dose. Some clinicians avoid. ae 
this hazard, if there is no congestive failure, by giving ` 
propranolol hydrochloride (Inderal) and a smaller dose of 
digitalis. These are additive in effect on the atrioventricu- 
lar response and thus reduce the hazard of digitalis tox- 
icity. 

Patients who slowly develop congestive heart failure do 
better when slowly undergoing digitalization unless se- : 
vere pulmonary edema is present. On the other hand, if - 
congestive failure has developed rapidly, there is urgent 
need for prompt digitalization. There is no uniform digi- 
talizing dose. The inotropic effect develops at low levels” S 
while higher levels are required for the chronotropic ef- | 














Digitalis—Friend 17 














tect. 
_ Digoxin is the favorite drug at present and since it is 
supplied in tablets of 0.125, 0.25, and 0.50 mg, these units 
are of necessity prescribed. In general, 0.50 tc 1.25 mg 
orally over a 12-hour period will give a good inotropic ef- 
fect. If given intravenously, the dose should be reduced by 
approximately 30%. 

Maintenance doses vary from 0.125 to 0.50 mg daily, de- 
pending on the patient’s response, ability to exerete the 
_ drug, appearance of adverse effects, and drug levels in se- 
rum. Therapeutic levels of digoxin vary from 0.9 to 2.0 
ng/ml, but overlapping and toxicity occasionally occur 
even in this range. Paradoxically, there is sometimes no 
toxicity with higher levels. In most patients, a level of di- 
goxin in the serum between 0.7 and 1.5 ng/ml with an 
average of 1.1 ng/ml will give a satisfactory inotropic ef- 
fect." 
oe Patients with impaired renal function (as manifested 
_. by impaired creatinine clearance) and elderly patients re- 
quire smaller digitalizing and maintenance doses. Such 

patients must be followed up with care until effective 
steady state levels are attained. 

Drug levels in serum should be determined six to eight 
hours after the last oral dose if the steady state level is de- 
sired. Most patients who are given 0.50 mg of digoxin de- 
velop detectable levels within 30 minutes after an oral 

_ dose. The level rapidly rises to between 1.2 and 4.8 ng/ml 
at 30 to 60 minutes, then falls and reaches a plateau by six 
hours.’? Recent studies on human hearts removed from 
transplant recipients show that, in the presence of diffuse 
histological abnormalities, digoxin is decreased but sub- 
cellular distribution is uniform. Thus, in the presence of 
` myocardial ischemia, digoxin levels in plasma may not ac- 
curately reflect total levels in the myocardium." 

Because of possible bioavailability differences, it is 
` important that one digoxin preparation should not be 

changed to another manufacturer’s product, since under- 
_. .digitalization or overdigitalization can result. Recent ef- 

_ forts by the Food and Drug Administration to standardize 
the various preparations should soon remove this hazard. 

Digitoxin is now being used much less than digoxin. 
: However, some still prefer it because in stable patients, 
_ Steady state digitalization can be more easily maintained. 
The longer half-life minimizes fluctuations of the levels of 
_ the drug in serum, even if occasional doses are missed. 
_ Tablets of 0.1 and 0.2 mg are available. A digitalizing dose 
of digitoxin for slow digitalization is usually 0.2 mg twice 
daily for four days followed by maintenance doses that 
May vary from 0.05 to 0.30 mg daily. Most patients do well 
on 0.1 to 0.15 mg daily. When rapid digitalization is re- 
quired, 0.60 mg initially followed by 0.40 mg and then 0.20 
< mg at four- to six-hour intervals is adequate. Therapeutic 
levels in serum range from 12 to 28 ng/ml. Toxic effects 
» appear at 35 ng/ml or more. Patients with impaired l:ver 
: function, those receiving drugs that block enzymatic ac- 
< tion;and the elderly arë prone to toxic effects with smaller 
< doses. Patients receiving drugs that enhance liver en- 
aymatic activity may require larger dosage to compensate 
for increased liver destruction of the drug. 
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‘Toxicity 


After 200 years of use, the main problem with digitalis 
is the frequent occurrence of toxic reactions to the 
drug. W:thering well recognized the problem and described 
many of the toxic effects. He early recognized that good 
therapeutic effects could be achieved witheut toxic reac- 
tions. In spite of his warning and subsequent observations 
by many others skilled in the use of the drag, toxic reac- 
tions are still commonly observed. Until recently, approxi- 
mately 13% of the patients receiving the drug had some 
adverse effect.“ However, these reactions can occur in as 
many as 70% of the patients with severe renal impair- 
ment.’* The use of purified cardiac glycosides has resulted 
in more rather than less toxicity, and the advent of power- 
ful diuretic drugs that rapidly remove potassium as well 
as magnesium while diuresis occurs has further enhanced. 
the possibility of toxicity. A toxic reaction is:serious since 
the morta.ity in patients experiencing such reactions may 
be as high as 40%. There are many early clinical signs of 
toxicity. Fatigue, abdominal pain, mental depression, neu- 
ralgia pairs, anorexia, vomiting, dizziness, nocturnal rest- 
lessness, mental confusion, disorientation, end delirium 
are all observed. Visual changes, hazy, cloudy, or yellow vi- 
sion, or complaints of visual instability, difficulty in read- 
ing, alterations in the color of objects and diffieulty in red- 
green perception occur, especially in the elderly. Fatigue 
occurs early and is noted in 95% of cases, while muscle 
weakness is present in 82%, gastrointestinal disturbances 
in 80%, abdominal pains in 65%, and visual complaints in 
95%." 

Electrocardiographic changes give objective evidence of 
toxicity and are associated with an increased morbid- 
ity and mortality. The most commonly observed electro- 
cardiographic changes are premature ventricular beats, 
which may ke bidirectional or coupled as bigeminy and tri- 
geminy, atrial tachycardia with block, ventricalar tachy- 
cardia and first, second, and third degree atrioventricular 
block. If the patient has atrial fibrillation, toxicity may 
cause tachycardia, atrioventricular escape beats, atrioven- 
tricular junctional rhythm, and type I exit blocks, Thus, it 
is obvious that almost any arrhythmia may be:caused by 
digitalis toxicity. Therefore, a change in rhythm patterns 
or an elevated digitalis level in serum immensely helps in 
recognizing the true situation. J 

Recently, several reports have mentioned a new effect 
of digitalis, which is of considerable importance ‘to sur- 
geons—the development of intestinal ischemia with severe 
pains and signs and symptoms of intestinal infarction. 
These complications occur in elderly patients who receive 
digitalis. The drug causes spasm of smooth musele which, 
in those patients with borderline blood supply, leads to 
acute ischemia and can cause infarction. It is surprising 
this action has not been previously noted." 

Patients who have taken digoxin for suicidal purposes 
have recovered after drug levels in serum reached as high 
as 20 ng/ml. The half-life of the drug in the serum of one 
such patient was 15 hours.” There is also a noticeable cor- 
relation between intensity of hyperkalemia and mortality 
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in n patients with digitalis poisoning. In 24 patients who 
died, the mear serum potassium level was 6.15 + 0.74 
mEq/liter in contrast to a mean level of 4.2+ 0.52 
mg/liter in 67 patients who survived. No patient with an 
initial potassium level of less than 5.0 mEq/liter died. Dig- 
italis levels in plasma did not correlate significantly with 
serum. potassium levels.” 

-Now that many patients have artificial pacemakers, it is 
important. to recognize. digitalis toxicity in those individ- 
uals, Except for atrioventricular block, any type of ar- 
rhythmia observed in patients without pacemakers can oc- 
cur: Careful observation of atrial mechanism, especially 
the appearance of retrograde P waves (P’) and frequent 
ventricular premature contraction, are excellent clues. 
Atrioventricular nodal arrhythmias, especially nonpar- 
oxysmal tachycardia, indicate digitalis intoxication.” 
‘Many believed that acute myocardial infarction sensi- 
zed the heart to the toxic action of digitalis. Recent stud- 









ae les in a large group of patients under careful monitoring 


-_ using acetyl strophanthidin titration has shown that even 

< hearts with compromised cardiac function were not sensi- 

i tized, and that a quick acting drug such as ouabain can 

Be ' substantially i improve left ventricular function in patients 
o with myocardial infarction.?** 

Once digitalis toxicity has appeared, several corrective 

uy mabeutee nee available. Immediate discontinuation of the 

digitalis and any potassium-wasting drugs is essential. 

Phenytoin sodium (diphenylhydantoin [Dilantin]) can 

convert atrial tachycardia with block to sinus rhythm and 

‘improve atrioventricular conduction impairment. It also 

_ ean abolish ventricular premature contractions and ven- 

F < tricular tachycardia. Paroxysmal atrioventricular junc- 





tional tachycardia i is more resistant but may be abolished. 


Fhenyorn given intravenously with careful monitoring in 
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a dose of 25 to 50 mg/min until the arrhythmia is abol 
ished or a maximum of 1.0 gm is given has been effective | 
in treating atrioventricular block and ventricular arrhyt 
mias.” T 

Lidocaine hydrochloride (Xylocaine) given in the usual 
intravenous dose is also useful. Potassium salts, proprano- 
lol, quinidine preparations, and procainamide hydrochlo-. 
ride (Pronestyl) have also been used, but are less desirable 
than lidocaine, since they-decrease conduction and may in- 
crease atrioventricular block. 

Drugs that bind digitalis and its metabolites in the gut, 
such as cholestyramine, are useful in removing excess 
drug and preventing absorption and reabsorption of drug 
excreted in the bile. Recent experimental work in animals 
has shown that intravenous administration of sodium allo- 
purinol (Zyloprim), has a highly potent effect in reversing. 
digitalis toxicity on the heart. It reversed defects in potas- 
sium transport, metabolism of glucose, and oxygen utiliza-. 
tion, indicating that it has a direct role in improving cellu- 
lar metabolism.” Another exciting mechanism for: 
combating toxicity is the development of specific anti- 
bodies to digitalis-protein complexes that are capable of 
binding digitalis and relieving toxicity. Preliminary trials: 
have shown considerable promise.” ' 

Perhaps, after two centuries, physicians are at last 
learning how to use digitalis wisely. Complications in its 
use will still occur, but they can now be recognized mor 
readily and successful corrective measures can now be ap- 
plied. 
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in Surgical Practice 


© Disposable products today are an important part of the mul- 
billion dollar health devices industry. A few heavy-usage and 
fow-usage examples of disposable products used by surgeons 
are chosen to demonstrate that in a 1,000-bed hospital, economy 
is rarely, if ever, a reason for converting from reusabies to dis- 
posables. The actual reasons are more closely related to individ- 
ual preference, availability, convenience, dependability, safety, 
and, in some cases, manufacturer’s promotion. 
“twa 24-hospital study of surgical apparel, it was found that 
‘only ‘caps, masks, shoe covers, and other small items ap- 
‘proached parity in cost between disposable and reusable items, 
whereas the per-use cost of reusable larger items such as 
owns and drapes was still much lower than that of their dis- 
osabie counterparts. However, each hospital must make its 
own. decisions based on all factors, not on economy alone. 
_ (Arch Surg 111:20-26, 1976) 


Nhe surgical specialties, because of their device and 
instrument orientation, have become especially 
aware of the advent of disposable products. The surgeon is 
provided with single-use items ranging virtually the en- 
tire gamut of devices from surgical gowns and drapes to 
urgical instruments, including endoscopes, syringes, nee- 
dies, infusion and transfusion sets, suction devices, dialy- 
sis units, extracorporeal filters, gloves, and others, 
through literally thousands of items. Ingenious dispensing 
containers, packaging, and dependable sterility have 
added to the convenience of using these products, and 
many reusable devices are partially disposable in that 
they have disposable parts and components. These fea- 
-tures plus promotional and marketing methods have made 
-disposable products a major part of the multibillion dollar 
health devices industry. 
- As surgeons, we tend to leave decisions on the purchase 
and use of disposable items in the hospital up to our hospi- 
tal administrators. But as consumers, we often esk ques- 
tions about the use of disposable products, some of which 
- are not easy to answer. “Is the use of disposable devices 
economical?” “What is their role in the spiraling costs of 
health care?” “What is the impact of disposable products 
on hospital and community ecology?” “What has been 
“their impact on infection control?” “Have we gone beyond 
_ the point of no return in the use of disposable in prefer- 
: enge to Pabe items?” “How do disposable prodacts rate 
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Use of D Disposable Products 


Harold Laufman, MD, PhD; Luther Riley; Barry Badrer, MS; Lawrence Zelner 


as ‘convenience’ items?” “Has the advent of disposable 
devices been a response to needs, or a product of market- 
ing strategy?” 

Although a number of recent articles have addressed 
themselves to these questions, the literature in which such. 
articles appear does not ordinarily reach surgeons. The ec- 
onomics >f disposable products represent only one facet.of 
the overall consideration. Other interrelated factors are 
the availability, dependability, safety, and in-house stor- 
age spaca and materials handling methods. 

It is obvious that the entire field of disposable devices 
used in surgical practice cannot be covered in a single ar. 
ticle, anc therefore a few key, commonly used examples _ 
have been chosen for purposes of this discussion. 


Disposable Gloves, Syringes, and Needles 


Economics vs Convenience.—Certain heavy-usage dis- 
posable izems apparently have permanently replaced reus- 
able items purely on grounds of convenience and efficacy, 
despite a higher per-use cost. Prime examples of such 
items arə surgical gloves and syringes and needles. In 
fact, it is difficult to find a reusable syringe or needle in- 
most hospitals today. Disposable syringes have proved to 
be dependably sterile, and the quality of disposable nee- 
dles has not only been improved, but safety measures. in 
needle disposal have also been getting better. 

It has been estimated that it would require 50% more 
personnel to staff the central supply department of most 
large hospitals if they reverted to reusable syringes and 
gloves today. The time consumed in testing, handling, and. 
packing gloves, sharpening needles, and fitting syringes 
accounts for this requirement of additional staff. Yet, the 
recent sharp increases in the price of petrockemicals, from 
which mest disposable plastic products are derived, have’ 
raised the price of many disposable products: al on} three- i 
fold in the past two years. 

Interestingly enough, disposable syringes and needis 
of lower quality, available at about half the price of those 
of the largest manufacturer, are not universally accepted 
by users. Some reasons for this unacceptability of low-cost 
syringes are inaccurate graduations, absenee of a needle 
lock, and in some eases, the presence of prelubrication. Al- 
though there are many hospital uses for lew-priced dis- 
posable syringes with some of these faults, many hospitals 
will not surchase them: In. the past several years there. 
have been a number of recalls by respectable manufac-. 
turers because of problems with. sterilization. or some 
other fault. But it would appear that regardless of cost or 
problems in quality control, disposable syringes, needles, 
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E aiid gloves are now permanently part of our equipment. 
During 1974 Montefiore Hospital, an institution of ap- 
proximately 1,000 beds, used 1 million syringes and 
890,000 pairs of gloves. The unit cost of disposable sy- 
inges ranges from 5 to 24 cents, depending on the type of 
; and volume used. Disposable gloves range in price 
. from 10 to 30 cents, depending on the system of hand-cov- 
has been estimated that for the volumes of sy- 
ges and gleves used at this hospital, at least four more 
people would have to be hired to reprocess a reusable ver- 
| of these two items. Replacement and reprocessing 
ts vould then bring the cost of reusable items either 
close to or above the cost of disposables i in these two exam- 
ples. This reasoning has resulted in making reusable sy- 
es and gloves all but unavailable at this time. 
| vari aty of injectable medications are now available in 
ges ready for use. Such preparations are most useful 
i life-saving emergencies and therefore find their great- 
Bee est use in special-care areas of the hospital, such as inten- 
< sive care, coronary care, recovery, and emergency room 
` units: The convenience of having these ready-to-inject 
_. medications available off-balances any economic consid- 
erations, | 
< The same philosophy governs the use of Gserable fil- 























we know of no Hoag in the United States in 
ble intravenous tubing and connectors are still 
. Disposable intravenous sets have certainly 
d such problems as pyrogenic reactions due to 
tained pyrogens in reused tubing, and local or 
general septic reactions from retained infectious material 
in g- Of course, there remain problems of sepsis 
ee when di posable intravenous lines are left in place for pro- 

5 longed pefiods of tane, and other problems such as emboli- 
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Table 1.—Cost of Reusable vs Disposable Products per Annum as Calculated for a 1,000-Bed Hospital: Tray Sets 


Inventory. Usage per Month 


Reusable : $11.69 198 850 
_| Disposable 1.50 


3,700 


‘Reusable 11.83 445 
- Disposable : 0.59 
ae Venous pressure ; 
< Reusable 15.89 126 215 
{| Disposable 4.20 
Surgical preparation 
< Reusable 7.13 178 


1,437 


The: ‘salary of an assembler/issue clerk, who is required for reusable goods, counterbalances almost exactly the combined additiona! 
€ osts of storage, requisition, distribution, and disposal of disposable items. Therefore, these factors are omitted from the annual cost column 







Annual Cost* 





Annual Reusable 








Cost per Use Disposable. 









10,200 $0.29 
10,200 1.50 


$ 2,958 






$15,300 2 














10,108 a 
18,630 









44,400 0.25 11,100 
44,400 0.59 26,196 
2,580 0.99 2,554 oe 
2,580 4.20 10,836 
17,244 0.19 3,276 
17,244 0.45 7789 
$38,606 $92,581: 





















zation as a result of plastic intravascular catheters that 
have lost their mooring, but these problems pertain more 
to knowledge and techniques of the user than to intrins 
faults of the tubing or catheter. With a few exceptions, 
long tubular devices through which a solution or blood 
must pass into the body are almost exclusively used in the 
disposable mode in this country today. Cost appears to b 
a secondary consideration in the purchase of these items. 
A wide variety of disposable trays and sets are ay 
able. These include lumbar puncture sets, venous pressur 
sets, catheterization trays, surgical preparation sets, irri 
gation sets, “clean catch” sets, and suture removal set 
Unlike syringes and gloves, these are not considered high- 
volume items. Their high cost is augmented by warehous- 
ing, storage, and disposal costs (Table 1). 
It is only reasonable that every hospital weigh its own 
requirements and capabilities in the process of making de- : 
cisions for or against the purchase of disposable items. 
Aside from calculations of cost per use, as shown in Table 
1, considerations include availability of competent person» 
nel for recycling operations; storage space for disposable: 
items; delivery capabilities; size and type of hospital; and: 
disposal facilities, among others. 
In the process of making these decisions, it is important 
to examine closely the credibility of daims made by the 
supplier, on the one hand, and the demands made on the 
basis of a product’s safety and efficacy, on the other. The a 
need may, in many cases, outweigh the excessive cost of 
the item. However, one must be wary of claims of econ- 
omy based on factitious calculations made by suppliers, 
Examples of various facets of these problems include dis- 
posable sigmoidoscopes, disposable suction tips, and dis- 
posable surgical gowns and drapes. ; 
The tubular portion of a sigmoidoscope may be dis- 
posable and fit into a reusable handle and light assembly. =Y 
In many hospitals and in doctor’s offices, the disposable- 
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< Table 2.—Comparison of Weights of Hypothetical 
-~ Reusable Laparotomy Pack? 


Reusable Component Weight 
No. (Pounds) by Sample Weight 


per 
Pack A B c D 

















Components 
OR sheets 


























{used as wrappers) 2 3.4 3.0 3.6 2.1 

| OR sheets 3 5.1 4.5 5.4 3.2 
~ ‘Mayo stand cover 1 0.6 0.7 1.0 1.0 
OR towels 8 1.9 1.5 1.8 1.8 

‘P< Laparotomy sheet 1 3.6 15 5.8 1.8 






Total pack weight" 





-“* Disposal pack weight is 3 Ib. 


pe Table 3.—Comparison of Costs of Hypotheticel 
E Reusable Laparotomy Pack? 


Reusable Component Cost’ 




























No. per Sample Hospital 
per A 4 
Components Pack c D 
= OR- sheets 


















< (used as wrappers) 2 $0.46 $058 $0.44 $0.28 
OR sheets 3 i 0.87 0.66 0.42 
Mayo stand cover 1 0.20 0.13 0.35 0.16 
OR towels 8 0.64 0.64 0.40 0.32 
Laparotomy sheet 1 0.73 0.26 1.38 0.26 
Costs for pack assem- 
bly and autoclaving... 1.55 1.77 2.40 1.20 
Total costt $4.27 $4.25 $5.63 $2.64 
















































*Inctudes replacement cost per use, which is based òn actual 
purchase cost for each component and number of uses for each 
component at each hospital. Formula for useful life of each com- 
ponent is number of patient uses annually divided by number of 
pieces purchased annually. 

~+-Functionally equivalent disposable pack cost is $6.75. 


scope is preferred because the light is transmitted down 
the walls of the tube, making it more desirable to use than 
the scope with a light either at the proximal or distal end 
of the lumen. Also, the disposable feature obviates the in- 
convenience of sterilizing the instrument after every use. 
The annual usage of disposable sigmoidoscopes at Monte- 
fiore Hospital is 12,000. At 76 cents each, or $8,120 per 
‘Year, these disposable devices are certainly more expen- 
sive than the inventory of 20 metal sigmoidoscopes, which 
cost about $1,000, with a cycling cost of under 20 cents and 
an almost infinite use estimated at more than five years. 
Even with replacement costs and repairs, the annual cost 
of this stock of reusable sigmoidoscopes at the ospital 
had been well under $1,000. Yet the switch to disposable 
scopes was asked for by staff physicians because of their 
several advantages over reusable scopes. 
In contrast to this experience, a decision was made to 
discontinue use of disposable surgical suction tips and re- 
-vert back to reusable suction tips. Reasons for this deci- 
_ sion were based on the finding that the disposable instru- 
ment held no definite advantages over the reusable one, 
yet cost a great deal more. It was found that the reusable 
suction tips had a virtually infinite use-life, lasting at 
` least: five years through thousands of uses. However, for 
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the purpeses of a decision-making study, a use-life of 100 


uses was decided on. At this rate, the per-use cost was less 
than 5 cents per use, as compared with 78 cents per use for 
the disposable tip during 1974. During that year 3,600 dis- 
posable tips of this kind were used at a total cost of $2,808. 
When th:s figure was compared with the $156.60 annual 
cost for 2,600 uses of the reusable tips, the reversion back 
to reusables was made. However, the fact that these fig- 
ures are valid for one hospital does not mean they are 
valid for all hospitals. Nor does it mean tha? decision fac- 
tors are the same for all hospitals. Moreover, cleansing 
and steriization procedures may not be equally depend- 
able at ail hospitals. 

Therefore, decisions for or against reusable devices 
must be made on more than price alone. However, one 
must be sware of distortions in cost factors:made in pro- 
motional material portending to show the economy of dis- 
posable items.” In some of this material, 10 or 20 uses are 
given to reusable items,** whereas in reality the item may 
have a use-life of as many as 100 or more uses.'* 


Nonwoven Disposables 
vs Laundered Linens 


Computing Costs.—The literature of the late 1960s con- 
tains articles that attempted to demonstrate the econo- 
mies and space savings of disposable, nonwoven goods 
over laundered goods.** But it was not until 1973 that 
Badner et al? at the Institute for Surgical Studies ana- 
lyzed the traditional methods of calculating laundering 
costs and uncovered certain errors. It was feund that the 
methodolegy behind predictions of economies in the use of 
nonwover products did not coincide with the reality. of 
steep increments in costs experienced by hospitals that.. 
had converted from linens to disposable nonwoven items. 
In the study, real data were gathered from 24 hospitals in 
the New York, New Jersey, and Pennsylvania areas, rang- 
ing in size from 125 to 5,000 beds, with different methods 
of laundering. The following conclusions were reached. 

1. Traditional methods of computing laundry costs on 
the basis of poundage cannot be applied to decisions on 
whether er not to purchase nonwoven artirles, because 
they neglect all costs factors related to size and handling 
of individual items, do not consider incremental costs re- 
lated to materials flow, and disregard additional process- 
ing operations required by some items and nat by others. 

2. Published life-cycle data for operating room linen in 
support of conversion to disposable products are at consid- 
erable variance with factual information obtained from 
the 24 hospitals, regardless of the laundering methods 
used. Some hospitals had their own laundries, others used 
a cooperative laundry, others a commercial laundry, and 
still others a group hospital laundry. Each heapital carried 
out its own sterilization procedures. 

3. Much of the work on which the economics of non- 
woven items is predicated did not stand up when applied 
to any of the 24 hospitals. 

Surgical pack contents vary greatly from one: hospital to 
the next. In order to provide a uniform comparison of dif- 
ferences in operating room pack costs for reusable ar- 
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: Characteristics A 
Hospital type Municipal 
No, of beds 2,275 





Type of laundry service Central 
Total weight processed per yr (Ib) 7,300,000* 
Laundry staff size : ses 
Average annual wage, including fringe benefits $6,000 
‘Number OR packs per year 53,000 
- Small 46,000 
Medium and larce 7,500 


+ Equivalent labor required for laundry handling and pack assembly. 


_ ticles, the pack costs were calculated on the basis of a pack 
that contains the same components at each institution, 
-but the “per piece” cost variations of the various hospitals 
_ were applied. This is a simplified means of demonstrating 
_ the differences in costs not only between linens and dis- 
“posable goods, but also between different methods of linen 
recycling. 
The paek chosen for illustration of these costs contained 
: components that were equivalent to those in a readily 
_ available disposable laparotomy pack. These components, 
while of the same type, generally differed in size and 
weight at each of the hospitals. Thus, the laparotomy 
packs evaluated differed from one hospital to the next 
_ only-in terms of linen volume and the amount of process- 


: -ing they required. These are the real-life packs against 
which disposable pack items must be compared in order to 


arrive at realistic conclusions (Tables 2 through 4). 

_ The hospitals were selected on the basis of their diverse 
characteristics and the significant differences in their 
| _ pack costs and volumes. Hospital A, whose pack cost was 

$4.27, was a large, municipal institution with modern 
_ equipment. (All prices quoted in these examples were in 
-effect in 1973. Roughly 15% should be added to approxi- 
mate 1975 prices.) Hospital B, whose pack cost was $4.25, 
was a private, for-profit institution without in-house laun- 
-dry facilities. Hospital C, whose pack cost was $5.63, was a 
_ large, private, not-for-profit hospital with a high wage 
seale and modern equipment. Hospital D, whose pack cost 
was $2.64, was a medium-sized community hospital with a 
-relatively low wage scale. The high pack costs at Hospital 
_ C proved to depend largely on two factors: high wages 
(15% to 50% greater than those at the other hospitals), and 
size of packs and components (from 20% to 77% greater 
__ than that of the other hospitals). At this hospital, a large 
laparotomy sheet weighing 2.9 kg added disproportion- 
-ately to the pack eost because of the necessarily slow and 
costly flat ironing it required. . 

Here we see some of the problems in comparative cost 
accounting. Even though a hospital may be well equipped 
and may have. excellent supervision and sizeable process- 
ing volumes, its costs can be influenced by such peculiar 
characteristics as the style of drapes used and geographic 
differences in labor rates. In this example, analysis indi- 
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Table 4.—Characteristics of Sample Hospitals 


oor 


sight processed by central laundry is 16,704,000 pounds using a staff of 294. 


















































Hospital 
yvonne 
B c D CS 

Private, for-profit Private, not-for-profit Community 1 7 
212 610 275 af 
Commercial In-house In-house 
569,000 3,350,000 1,133,200 
51⁄4 z 38 18 
$7,100 | $8,300 $5,600 
15,000 35,100 14,250 
10,000 26,300 8,000 

5,000 f 





cated that only when material or labor rates or both ine 
creased the reusable pack cost by an aggregate amount of _ 
20% above current costs was it feasible to consider dis. 
posable pack items as a cost-efficient alternative to reus- . 
able ones. : 
After examination of all cost comparisons, it became _ 
clear that the determination of disposable product cost ef- 
fectiveness can be made only after realistic cost analysis _ 
at each institution based on such variable factors as D 
wage level, (2) type and’ condition of laundering equip- _ 
ment, (3) hospital size and type, (4) labor productivity, () 
effectiveness of supervision, (6) utilization of labor, (7) ue 
linen quality, (8) linen configurations, (9) replacement. 
costs, and (10) storage space availability. All of these ele- 
ments.must be defined and evaluated thoroughly before 
decisicns based on a realistic determination of operating _ 
room pack costs and on a proper comparison with dis- 
posable product costs can be made. as 
When changes are made in one or more of these factors, 
reevaluations must be made. For example, if subsequent _ 
evaluation of hospital C, whose pack was the costliest, had 
revealed that improved flat iron and pack assembly meth- 
ods were effective in spite of increasing labor costs, the ec- 
onomie justification to switch to disposable items would 
not be present. However, if increases in labor costs are not 
offset by corresponding improvements in efficiency, the ec- K 
onomi¢ justification for disposable articles becomes more: — 
apparent. E 
Storage of Operating Room Soft Goods.—Packs of diš- 
posable surgical drapes and apparel are known to require 
less shelf space than their reusable counterparts at the -i 
point of use, although the amount of total storage space in __ 
the hospital required for the warehousing of disposables is __ 
greater. In a reusable system, warehouse space is needed: ~ 
only sufficient to store and dispense quantities of linen to i 
replace laundry discards. Therefore, only one unit of that 
item must be kept on hand for every 40 items used. In con- _ 
trast, disposable goods require warehouse space sufficient 
to replace every item used. 
In hospital A, for example, additional space was re- 
quired to store 16 pallet-loads of disposable products in or- 
der to maintain a one-month storage level for disposable 
operating room packs and components. Therefore, to keep 
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storage space would be required if disposable pacxs were 
_ to replace a reusable system. If this load were to be added 
_- to the current storage needs of hospital C, whose situation 
- came closest to justifying a switch to disposable goods on 
a laundering cost basis, an additional 27 sq m of storage 
“space with 3.36 m of headroom would be required to house 
> these items. Hospital C is located in a heavily populated 
residential area of a major city where land is costly, 
square footage is at a premium, and labor rates are high. 
This hospital already had been forced to rent outside stor- 
age space located several miles from the main facilities. In 
-this instance, disposable drapes would create increased 
storage costs and increased labor costs for transpcrtation 
and handling. 
Capital Investment in Inventory.—An aspect of the deci- 
sion of whether or not to purchase disposable products is 
-consideration of the capital investment in inventory. At 
one of the hospitals in our study, 902 items were being 
“maintained in the warehouse inventory. If 11 items in a 
_ disposable draping system were to be introduced, the in- 
-ventory for a one-month supply, which that hospital must 
_ maintain, would increase total inventory dollars by 4%. 
Not only must such initial decisions be made realistically, 
. but reevaluation of all cost factors is required as each cost 
element changes, including changes in labor costs, in the 
efficiency and costs of laundering operations, and in the 
“market costs of disposable goods themselves. 
., Justifications for Disposable, Nonwoven Goods.—The cost 
_of cycling a woven surgical gown in a community hospital 
with an in-house laundry ranges from 17 to 25 cents per 
use based on 50 uses, and allocation of replacement costs 
plus all cycling operations such as sorting, launder:ng, re- 
pairing, delinting, packing, sterilizing, distributing, and 
< collecting. (Our studies have shown that the actual num- 
_ ber of uses in the lifetime of surgical gowns and drapes 
range from 50 to over 100 before replacement. The as- 
‘sumption of a 10- or 20-use life of these items, as made by 
 others** is not consonant with our experience.) By con- 
trast, a disposable surgical gown costs approximately 
$1.50 per use, or a comparative cost ratio of almost 10:1. 
Yet, each hospital requires a separate cost analysis of its 
operations and systems in order to see which disposable 
‘products can be justified on the basis of existing economic 
ind functional conditions. With appropriate analysis to 
efine the adequacy of in-house systems, a hospital’s 
methods and equipment might be improved, and this im- 
. provement would be reflected in reduced costs without a 
witch to disposable articles. 
_ Assuming equal performance (an assumption not al- 
yays warranted, as discussed below), the reascns for 
sing disposable operating room soft goods should be indi- 
idually defined. 
- < Despite the decidedly greater cost per use of disposable 
‘surgical items, there may be compelling reasons to have a 
‘supply of disposable gowns and other disposable pack 
items on hand at all times. The reasons include such condi- 
~ tions as (1) predictably heavy soilage with street dirt, 
grease, pus, or feces, which might result in discarding re- 
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a month's supply on hand, more than 18 cu m of additional 





usable gowns or drapes; (2) a quick solution to operational 
problems in which cost is of secondary importance, such as 
poor qualizy of laundry service and shortages of supply of 
operating room laundry for any reason; (3) breakdowns in 
sterilizing services or equipment; (4) undependable quality 
of any staze of the recycling process; and (5) exceptionally 
heavy demand, as in catastrophies requiring a dis- 
proportionate amount of operating room materials on 
short notice. 

Another justification for the use of disposable, non- 
woven goeds is related to the size of the item. As men- 
tioned in eur previous report, small items that carry pro- 
portionatdy higher handling charges when recycled fall 
into this category. Justifiable purchase of disposable items 
on the bas:s of comparative cost includes caps, masks, shoe 
covers, wash cloths, pack wrappers, and other small items 
requiring a large number of handling operations per 
pound of laundry. 

The Disposal of Disposable ProductsA great deal has 
been said :n the lay press about the impact of disposable 
items on world ecology. The contribution to this problem 
being made by disposable surgical and other hospital sup- 
plies can only be crudely estimated. But some idea of the 
changes ir the load of disposal of disposable goods over 
the past decade can be obtained by looking at the micro- 
cosm represented by a 1,000-bed hospital. 

At this hospital all organic waste is incinerated, while 
all nonorganic dry garbage is compressed and carried by 
truck to ar assigned dump. Costs of this service are calcu- 
lated by ecnsidering the cost per load, including compres- 
sion loading and carting, number of loads, cost of the 
truck allocated on a ten-year life basis, salary of hospital 
employees, cost of bags and containers, and an estimate. of 
housekeeping service for in-house collection. In 1965, the | 
annual cos: for dry garbage collection was about $50,000. 
In 1974, this figure had risen to $78,000. This increment: is 
impressive in view of the fact that the hospital has not 
made an especially strong move toward use cf disposable 
goods, but is still using many items in the reusable mode. 


Hazards 


Plastic Irems.—Although the hazard of infection is vir- 
tually absent with the proper use of disposable instru- 
ments and devices, it is impossible to estimate the effect 
of disposable products on hospital infection rates. How- 
ever, a number of other hazards related to chemical tox- 
icity have been encountered, as revealed in the rather ex- 
tensive literature on the toxicity of plasticizers from 
plastic devices, 

The most commonly used plasticizer: is .di(2-ethyl- 
hexyl)phthalate (DEHP), which is lipid-soluble and readily 
leeched frem plastics by human blood. Blood and blood 
products fer transfusion are almost universaily stored in 
plastic bags. Passage of blood through plastic tubing dur- 
ing extracerporeal circulation and hemodialysis has been 
shown to carry with it a quantifiable amount of plastici- 
zer. 

Jaeger and Rubin? found DEHP in both the lipid-con- 
taining and lipid-free fractions of plasma and red blood 
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cells stored at low temperature in plastic blood bags. Sam- 
ples taken at autopsy from patients who had received 
transfusions of stored blood contained detectable amounts 
of plasticizer. One patient, after open heart surgery, ex- 
creted a urinary metabolite of the plasticizer in excess of 
the amount calculated to have been received in the trans- 
fused blood. Presumably the additional metabolite came 
from the tubing of the extracorporeal pump. 

Hillman and associates’ showed that higher levels of 
plasticizer in stillborn and older infants were associated 
with larger amounts of transfusion blood given to these 
infants and with more extensive use of intravascular 
catheters. These higher levels, in turn, were associated 
with early death, indicating that plasticizer not only tends 
to accumulate in tissue in amounts relative to its use, but 
may be associated with the longevity of infants. Levels of 
DEHP in gastrointestinal tissue from three individuals 
who had died of necrotizing enterocolitis were notably 
higher than those in gastrointestinal tissue from infants 
without this disease. 

In 1967 Stetson’ noted that white plaque-like tissue re- 
actions at the glottis occurred in patients who had pro- 
longed tracheal intubation for anesthesia. This lesion re- 
sembled those produced by samples of polyvinyl chloride 
(PVC) found to be toxic to tissues in biological tests illus- 
trated by Guess et al.* In a collaborative study, Guess and 
Stetson’ later showed that several brands of PVC tracheal 
tubes on the market contained organotin stabilizers that 
were highly toxic to human tissue and that would produce 
a chemical “burn” if in contact with the tracheal mu- 
cosa long enough. American National Standards Institute 
(ANSI) Committee Z-79 called a meeting of the US and 
European manufacturers of tracheal tubes to review this 
problem with Guess and Stetson, according to a written 
communication from L. Rendell-Baker, MD, and B. Rob- 
erts, MD, March, 1975. 

In 1968 all potentially toxic tubes had been withdrawn 
from the market and replaced with tubes containing cal- 
cium-zine or other suitable stabilizers in place of organ- 
otin. The new tubes were marked “Z-79 I.T.” to indicate 
they satisfied the rabbit-implantation test. Adverse tissue 
reaction to PVC tubes has not been a problem since. How- 
ever, there are unconfirmed reports that some manufac- 
turers may be using cadmium-based stabilizers that may 
damage sperm and thus cause genetic defects. Work is 
being carried out on this possibility.” 

Another problem uncovered by ANSI Z-79’s work was 
that the plasticizers, which may constitute 25% of the fin- 
ished PVC, are selective solvents for ethylene oxide, which 
therefore is retained in the plastic, making it difficult to 
remove after ethylene-oxide sterilization." At room tem- 
perature it was found that it took up to seven days to re- 
move the gas from ethylene-oxide-sterilized PVC items. 
This problem was reduced to manageable dimensions 
when heated aerators were introduced in 1968. By draw- 
ing a stream of bacterially filtered air heated to 54.4 C 
over the sterilized packs the gas residues are removed in 
8 to 12 hours in these cabinets. In 1974 a standard for 
nontoxic tracheal tubes was published by ANSI, and an 


Arch Surg—Vol 111, Jan 1976 


Association for the Advancement of Medical Instrumen- 
tation standards group anticipates issuing a standard for 
gas sterilizers in 1975. 

Woven and Nonwoven Articles.—Results of a recent 
study’* showed that not all woven nor all nonwoven mate- 
rials remain equally impermeable to moist contamination 
for given periods of time. The stress of stretching surgical 
gown and drape materials equivalent to heavy operating 
room use was correlated with moist bacterial strike- 
through. The test was devised to mimic the stresses en- 
countered during lengthy, wet surgical operations. It 
plotted bacterial permeability against weight of unop- 
posed pressure and time. Nonwoven disposable materials 
now in use range from those that remain impermeable to 
moist bacterial permeation through all tests for at least 30 
minutes, to those that remain impermeable for briefer pe- 
riods of time, to those that are permeable almost immedi- 
ately to moist bacterial contamination. The same situ- 
ation held for woven materials. Under conditions of the 
test, waterproof-treated, tight-woven cotton cloth was im- 
permeable through up to 75 washing and sterilizing cycles, 
while ordinary linen and untreated, tight-woven cotton al- 
lowed moist bacterial permeation almost immediately. 

Not only do these results have some importance for the 
surgeon who performs lengthy, wet operations, but they 
further emphasize the fact that promotional advertising 
claims are not necessarily accurate. Barrier properties of 
various materials are variable and are only relative on 
comparison under the stresses of actual use. Therefore, 
the tendency to describe all woven materials as permeable 
and all nonwoven as barrier materials is patently mis- 
leading. Moreover, in making cost comparisons, we cannot 
take for granted equal performance of all nonwoven ma- 
terials as compared with all woven materials, nor can we 
assume equal performance of all materials within each of 
these categories. In our opinion, ignorance of these facts 
by purchasing agents, hospital administrators, operating 
room supervisors, nurses, and surgeons has led to false 
economies in the purchase of substandard materials. 

The lint from nonwoven, disposable, as well as cotton, 
surgical gowns and drapes can be shed during surgical op- 
erations and cause granulomatous peritonitis. Tinker and 
associates" discuss two patients who developed postopera- 
tive granulomatous peritonitis requiring a second oper- 
ation. Cellulose fibers identical with those shed from 
gowns and drapes were found on microscopical examina- 
tion of the lesions. The condition was reproduced experi- 
mentally by introducing lint prepared from these mate- 
rials into the peritoneal cavities of rats. 

Cellulose and cotton fibers have also been demonstrated 
to embolize into the pulmonary, renal, and cerebral ar- 
teries, following surgical procedures, blood transfusion, 
infections, and catheter irrigations."* The fibers may be 
dislodged from fabrics used or worn during such proce- 
dures and may enter the cardiovascular system by direct 
contact, by settling from the air, or by being introduced in 
solutions contaminated by fibers. 

Cellulose and cotton lint should be added to the list of 
hazardous foreign materials that are potential wound con- 
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taminants, and a search should go on for totally lint-free 
materials. 

Reuse of Disposable Products.—A hazard of disposable 
goods is related to misuse rather than to the products 
themselves. This relates to the reuse of disposable items 
despite manufacturer’s warnings. One such example is the 
reuse of disposable catheters and guidewires. Reuse, ac- 
cording to the manufacturer’s literature, increases risk of 
infection, allergenic reactions, and product breakage. It is 
obvious that the high price of these single-use items is re- 
sponsible for the attempts at reuse. The US General Ac- 
counting Office (GAO) conducted an investigatior of use 
of disposable catheters and guidewires in 14 nonfederal 
hospitals in California and Nevada where they found 
reuse of disposable products a frequent practice.’ The di- 
rector of the GAO suggested, in a letter to the Health, 
Education, and Welfare (HEW) Secretary, that the Joint 
Commission on Accreditation of Hospitals and the HEW 
establish “appropriate use” criteria and compliance rules 
for devices in institutions receiving Medicare and Med- 
icaid money. There is no investigative literature on the 
subject of reuse of disposable products. 

Hazard Control Through Standards.—As with sc many 
other medical devices, there are no enforcible performance 
standards for disposable devices in existence today, oth- 
er than good manufacturing practice standards. Various 
standards-setting bodies are actively engaged in this pur- 


suit, but the achievement of universally applicable stan- 
dards for medical devices will come only after federal 
legislatior. Such legislation is expected to be passed by 
Congress in the current session. It will authorize the 
Food and Drug Administration to set up a medical device 
agency that, through the work of physician panels, will 
list, classify, and approve all medical devices. Devices will 
be placed in one of three categories: (1) premarket testing 
required; (2) standards existing or required; or (3) general 
controls only. For those devices falling into the standards- 
required category, various standards-setting bodies will 
be assigned the task of drawing up performance stan- 
dards acccrding to a list of priorities. 


CONCLUSIONS 


The balance between economy, on the one hand, and 
convenienee, efficacy, and safety, on the other, may be dif- 
ferent for different types of hospitals. Such factors as 
availability of the item, storage facilities, disposal meth- 
ods, and wage scales must be taken into consideration, In 
some cases, the problems have been solved for us, though 
not necessarily more economically, by the unavailability 
of certain reusable products that have been all but with- 
drawn from the market. Hazards in the use of certain dis- 
posable ard reusable products make the need for stan- 
dards obvious. 
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Experience With 


21 Pancreaticoduodenectomies 


Luis A. Ruilova, MD, Charles D. Hershey, MD 


@ Twenty-one patients underwent pancreaticoduodenectomy— 
19 for neoplasia and two for benign disease (operative mortality, 
9.5%). Anastomotic leakage occurred in three patients (14.3%); 
in two it was biliary and in one it was Pancreatic. Vagotomy was 
not employed and there were no instances of stomal ulceration. 
Four patients (21%) operated on for malignant neoplasm are free 
of disease from five to ten years since surgery, and two more are 
in good health for less than five years (total, 31.6%). The pres- 
ence of an involved regional lymph node is not a contraindica- 
tion to curative or palliative resection in either carcinoma of the 
ampulla of Vater or carcinoma of the Pancreas. 

(Arch Surg 111:27-30, 1976) 


e incidence of carcinoma of the pancreas has con- 
tinued to rise during the past 40 years. At the pres- 
ent time, it is among the five most common fatal carci- 
nomas in men.’ 

In 1935, Whipple and associates? described the tech- 
nique of pancreaticoduodenectomy to treat carcinoma of 
the ampulla of Vater; since that time, this procedure has 
been used to treat other types of periampullary cancer, in- 
cluding that of the head of the pancreas. However, in spite 
of almost 40 years of experience with this procedure, there 
is still a great deal of controversy regarding its merits. 


SUBJECTS AND METHODS 


The records of all patients who underwent a pancre- 
atieoduodenectcmy at Ohio Valley Medical Center were reviewed. 
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Only the patients operated on by one of the authors (C.D.H.) or 
under his supervision by one of the residents-in-training were in- 
cluded. Most of these procedures were performed at the Surgical 
Service of the Ohio Valley Medical Center, 

From July 1947 to February 1974, a total of 21 patients have un- 
dergone a pancreaticoduodenectomy. The indications for surgery 
are listed in Table 1. The most common indication was carcinoma 
of the head of the pancreas. This lesion was slightly more common 
in men than in women, seven and five cases, respectively; cancer 
of the ampulla of Vater occurred with equal frequency in both 
sexes. 

The age distribution of the entire group ranged from 44 to 73 
years. The average age of the patients with periampullary cancer 
was 58 years. Cancer of the pancreas tended to occur in older pa- 
tients; more than 50% were older than 61 years of age. The aver- 
age age of the patients with cancer of the pancreas was 60.3 
years, whereas the average age for patients with lesions of the 
ampulla of Vater was 55.8 years. 


Clinical Manifestations 


The duration of symptoms in patients with pancreatic cancer 
from onset to the time of admission ranged from 2 to 48 weeks, 
with an average of 10.5 weeks. The most common clinical manifes- 
tations of pancreatic and ampullary lesions are shown in Table 2 
In this table, it is interesting to note the high incidence of abdomi- 
nal pain; also, a palpable gallbladder was not a frequent physical 
finding. The classic clinical description of a palpable gallbladder 
and painless jaundice produced by a periampullary cancer was not 
found in this group of patients. 


Surgical Technique 


The technique of pancreaticoduodenectomy used in most of our 
patients has been similar to the one described by Waugh and © 
Giberson.* 

Two patients had a two-stage resection. In 18 patients, the 
pancreaticoduodenectomy was performed in one stage; one addi- 
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tional patient had a decompression of the biliary system and a 
duodenotomy with biopsy of an ampullary carcinoma that had 
been performed elsewhere, prior to admission at our institution. 

At the time of surgery, the decision to perform a radical resec- 
tion was based, in most cases, on the clinical findings of obstruc- 
tive jaundice associated with a palpable mass of the heed of the 
pancreas. Only one of the 13 patients undergoing surgery with the 
clinical diagnosis of cancer of the pancreas had a biopsy-proved 
malignant neoplasm prior to pancreaticoduodenectomy. Three of 
the four cases of ampullary cancer had a duodenotomy and biopsy 
prior to radical resection. The extent of the resection included the 
distal 7.5 cm of the stomach, entire duodenum, head of the pan- 
creas, distal part of the common bile duct, and regional lymph 
nodes. A cholecystectomy was also performed in most of the pa- 
tients. 


Table 1.—Indications for Pancreaticoduodenectony 


Diagnosis No. of Patients 
Carcinoma of head of pancreas 

Carcinoma of ampulla of Vater 

Carcinoma of bile duct 

Carcinoma of duodenum 

Pancreatitis 

Reticulum cell sarcoma of stomach 

Choledochitis* and cholelithiasis 


Total 





* Whipple procedure performed for “mass” head of the pancreas, 
which later proved not to be cancer. 


Table 3—Postoperative Complications 


Complications No. of Patients 


Biliary fistula 
Wound dehiscence 
Intra-abdominal abscess 
Pancreatic fistula 
Prolonged purulent drainage 
Minor bleeding of upper part of 
gastrointestinal tract 
Delayed gastric emptying 
Gastric ulcer 
Thrombophlebitis, lower extremities 
Worsening of diabetes 


Table 5.—Present Survivors Following 
Pancreaticoduodenectomy 
ee 

Reticulum 
Cell 

Sarcoma 

Duodeum, (Stomach) 
N=1 N=1 


Ampulla 
of Vater, 
N=4 


Pancreas, 
N=12 


1 (>6 yrt) 


1 (10 yrt) 2 (5 & 10 yrt) 





* With recurrence. 
+ Without recurrence. 
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Complications 


Thirteen complications were present in 11 patients (incidence of 
complications, 52.4%). The average time of postoperative hospital- 
ization for patients without complications was ten days. The time 
of postoperative hospitalization of the patients who survived the 
different complications ranged from 10 to 45 days, with an aver- 
age of 22 days. 

The most common complications (Table 3) were related to anas- 
tomotic leaks, which occurred in 14.3% of the patients. There was 
one pancreatic fistula that persisted until the patient’s death, five 
months after surgery. The relationship between the type of pan- 
creatojejunostomy and the incidence of anastomotic leaks is 
shown in Table 4. In this group of patients, the most satisfactory 
type of anastomosis was an end-to-end pancreatojejunostomy 


Table 2.—Clinical Manifestations 


Cancer of Head Cancer of 


Manifestations of Pancreas 
Jaundice, % 

Weight Icss, % 

Abdominal pain, % 

Palpable gallbladder, % 

Occult blood, % 


Importan: findings from 
gastrointestinal x-ray 
films, % 






Table 4.—Pancreatojejunostomy and the Incidence of 
Anastomotic Leaks 






No. of 
Patients 


No. (%) of 
Fistulas 











Tyne of Anastomosis 


Invaginat on of pancreatic stump 
into open end of jejunum 14 


Necrosing suture anastomosis 4 
End of pancreas to side of jejunum 
Mucosa-t>-mucosa 1 
Ligation ef pancreatic duct 
Total 












Table 6.—Survival With Cancer Until Death Following 
Pancreaticoduodenectomy* 













Common 
Bile Duct, 
N=1 


Ampulla 
of Vater, 
N=4 


Pancreas, 
Time N=12 
1 moto1yr 
1to2yr 4 
2to3yr 2 


* Average survival, 15.6 mo. 
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ae with. telescoping of ien open end of the pancreas into thej jejunum. 
in This was performed in two layers of interrupted silk stitches with 
= a polyethylene tube left in the panereatic duct. The two biliary fis- 
tulas healed spontanecusly 17 and 19 days after their enset. 
‘The patient with prolonged purulent drainage had had a com- 
“mon bile duct exploration and biopsy performed at a distant hos- 
«pital, before admission to Ohio Valley Medical Center. At the time 
of resection, the patient had a small abscess in the region of the 
-common duct. 

Although nly 7.5 em of the distal part of the stomach were in- 
oh eluded in our resection and vagotomy was not performed ir: any of 
. these patients, we have not had any verified cases of jejunal ul- 

- ceration. (A few months after surgery, one of our patients devel- 
oped a gastric uleer that responded to medical management and 
_ did not recur during the five years of follow-up.) This could proba- 
bly be explained by the protective effects of the pancreatic and bil- 
lary secretions when the gastrojejunostomy is the most distal of 
; the anastomoses. 
: _ Lansing and associates’ reported a similar experience. In their 
patients, a distal gastrectomy without vagotomy was performed. 
“No marginal ulcers developed. Howard? recently emphasized that 
extensive gastric resection has not yet been proved necessary to 
prevent marginal ulcer. 












Mortality 


Two patients died in the immediate postsurgical period. The 
_\ overall mortality for the entire group was 9.5% (2 of 21). The first 
death that occurred was that of a 52-year-old man who underwent 
a two-stage Whipple procedure for carcinoma of the head of the 
e ancreas. Postoperatively, thrombophlebitis of the lower extrem- 
A pneumonia, and anasarca developed. He died one month af- 
surge Autopsy showed multiple liver metastases that had 
sent at the time of surgery. 
second death was that of a 49-year-old man who had ob- 
tructive jaundice. At the time of operation, a mass was felt in the 
head of the pancreas. A Whipple procedure was carried out; study 
of the specimen failed to show cancer. On the 12th postoperative 
day, a wound dehiscence with evisceration developed, and at the 
= time of surgical repair, a left subphrenic abscess was also found 
< and drained. However, the patient’s general condition continued 

to deteriorate and he died. 

No relationship was found between the age of the patients and 
the surgical mortality; three were older than 70 years of age and 
tolerated the procedure well. 


RESULTS 


_ Seven of the 21 patients who underwent a pancre- 

aticoduodenectomy are still alive: two patients for adeno- 

carcinoma of the head of the pancreas; three for carci- 

“noma of the ampulla of Vater; one for carcinoma of the 

- second portion of the duodenum; and one for a reticulum 

~ cell carcinema of the stomach, invading the panereas and 

~ eolon. In the letter, a Whipple procedure was carried out 

"in addition to resection of the involved colon. This patient 

is alive without evidence of recurrence, and it has been 

more than six years since the operation was performed 
(Table 5). 

| The average survival time of the 11 patients with carci- 

noma of the head of the pancreas was 15.6 months (Table 

6). The average survival of patients without nodal involve- 

‘ment (six ef 11) was 20 months; it was 11 months for those 

a with abnormal repitan Sa nodes (five of 1): Of the 






















disease less than six months following surgery. However, [ 
two patients with abnormal nodes survived 17 months ando 
28 months, respectively, after surgery. Fo 

One patient underwent a panereaticoduodenectomy b 
cause of adenocarcinoma of the head of the panei 
herent to the portal vein. A portion of the anterior 
the portal vein was excised with the specimen. T 
tient is still alive and free of disease ten years after 
gery. Regional lymph node involvement and local spre: 
of the disease to adjacent organs undoubtedly worsens t 
prognosis and notably reduces the chances of cure. How- 
ever, the previously described case illustrates the fact that 
pancrea ticoduodeneectomy occasionally provides long-term 
survival in a seemingly hopeless case. 

Of the patients operated on for adenocarcinoma of th 
ampulla of Vater (two of 4), 50% had evidence of regional 
node involvement. One patient died 24 months after su 
gery, with recurrent disease; the second patient is sti 
alive without evidence of recurrence 29 months afte 
gery. The two patients in whom there was no nodal 
volvement are alive without disease five and ten years af. 
ter surgery. 
































COMMENT 


Almost 40 years have passed since Whipple and assoc 
ates’ described the technique of pancreaticoduodenectom: 
to treat carcinoma of the ampulla of Vater. In spite of a 
the experience accumulated during this time by differen 
groups, there is still a great deal of controversy reg: 
the merits of this operation, especially in dealing wit! 
cinoma of the pancreas. Among the main criticisms 
procedure is the high mortality that has accompanied th 
operaticn. 

In fact, operative mortality up to 40% to 50% ka been 
reported by several authors.*-* However, other authors'°- ee 
have reported acceptable mortalities ranging from 10% to 
20%. Recently, Howard? reported 41 consecutive Whipple 
resections without an operative mortality, using a “team 
approach.” There were no deaths in 31 pancreaticoduode- 
nectomies of Aston and Longmire” and 56 of Warren," 

The mortality of our entire group of patients was 9.5%, 3 
which is acceptable when compared with the mortalities of so 
other published series; this low mortality could be ex- 
plained by the fact that a senior surgeon was directly in- 
volved in the operations of all of our patients. Smith and _ 
associates’ and Howard’ have already emphasized the 
rather low surgical mortality when the procedure was per 
formed by surgeons with experience in this type of oper 
ation. 

The prognosis of carcinoma of the head of the pancreas,» 
even afzer resection by a Whipple procedure, still remains _ 
poor. At the present time, however, this type of treatment _ 
is the only hope for long-term survival and even for an oc- 
casional cure. Five-year survival following resection of up: 
to 18% has been reported by Monge et al.” In another | 
series,’ 25% of the patients who survived resection for car o 
cinoma of the head of the pancreas lived for five years oroo 
longer. o 
The advantage of bypass procedures i in n the treatment of 
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emphasized by Crile. In his series of selected patients, 
the average survival time was 12 months. The problem 
with this form of therapy is that the hope of cure, however 
light, has been totally denied to these patients; longer 
average survivals have been obtained with use of the 
tandard Whipple operation by several groups.** 

In our series of patients, the average survival time was 
-15.6 months: Even in cases where there was nodal involve- 
ment, an average survival of 11 months was obtained. 

It also should be pointed out that the interval cf time is 
-usually short between symptomatic recurrence and death 
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ctable carcinoma of the head of the pancreas has been e 
noma. Tre procedure thus offered a fairly good palliation 


of the patients undergoing resection for pancreatic carei 


during tre remainder of their lives. The faet that pancre- 
aticoduodenectomy offers a better and longer palliation 
than bypass procedures has been suggested by several re- 
ports.*** 2 F : 

In reviewing the one case of a mass in the head of the 
pancreas, which turned out to be benign disease, the ques- 
tion arises as to whether a definite diagnosis of malig- 
nancy skould always be obtained before resection is car-. 
ried out. The difficulties and hazards of pancreatic biopsy 
have not yet been resolved. 
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that could save you froma 
malpractice suit 


= < Nobody has to tell you how serious the 
_ Malpractice problem is. The frighten- 


ing increase in suits. The multi- 


million-dollar judgments. The sky- 
_rocketing insurance premiums. The 
difficulty cf even getting coverage. 

-According tc the research of a major 
surance Company, one in every ten 
cians now faces a malpractice 






-p 


ai ; suit, and 40% will lose their cases. And 


every fourth doctor can count on at 


least one malpractice suit during his 
oop Career. = 


What can you do to protect yourself? 


The best possible defense against a 
malpractice suit is prevention. Itmeans 
knowing your legai obligations to pa- 
tients, being aware of potentially 
dangerous situations, and learning 
from the experience of other physi- 
_cians who have been sued. But where 


Ai ‘ean you find information like that? 


THE CITATION is your best source 


THE CITATION is a twice monthly pub- 
‘lication of the American Medical As- 
sociation’s Office of the General Coun- 
sel. It reports on actual malpractice 
cases invelving claims for abandon- 
ment, negligence, mistaken diagnosis, 
questionable therapeutic procedures, 
lack of comsent, and many others. And 
each case includes the background, 
evidence, defense, and decision. 
In addition to its malpractice cover- 
age, THE CITATION brings you the 
latest and most important develop- 
= mentsin otherkinds of litigation affect- 
-ing medical practice. 


THE CITATION 


l enclose $ 
order.) 
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THE CITATION is the only publication, 
at any price, that provides com- 
prehensive coverage, on a nationwide 
basis, of all areas of the law that have 
impact on the practice of medicine. 


What it can mean to you 


To be forewarned is to be forearmed— 
and if you read THE CITATION regular- 
ly, you will be. 


© By learning the problem areas and from 
the experiences of others, you'll know 
how to. avoid similar situations in your 
own practice. 


® You'll develop a keener legal insight into 
those situations which have the potential 
for creating trouble—and which may 
never have occurred to you before. 


+ You'll be aware of the kinds of medical 


535 N. Dearborn Street/Chicago, III. 60610 
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cases in which you should seek consulta- 
tion in order to protect yourself, 


e You'll gain a broader and better under- 
standing of the basic points of the laws, 
and their applications to specific cases. 


Concise, incisive reporting 


THE CITATION's reports are as sharply _ 
honed and pointed as a surgeon 
scapel. Each one is a summary of 
case, concisely written and succinctly 
edited to bring you only the essential 
information. And you don’t: have to. 
worry about disciphering a lot. of: 
legalese. The summaries are presented 
in clear, understandable, layman's 
language. Ree 









You can't afford to be without it 2 o 


Prevention is the best defense againsta 
malpractice suit; and THE CITATION 
the best way to learn how to avoid the | 
problem areas. It not only provides you _ 
with comprehensive coverage of mal- 
practice litigation, but also information — 
on virtually every other kind of legal. 

problem you can expect to encounter 

in your practice. 








The wisest $25 investment you can 
make 


The $25 is the cost of a one year sub- 
scription of THE CITATION. When you 
think of the money, time, and aggrava- 
tion you could save, it's a very small 
price. Take a minute right now to sub-. 
scribe. Fill out the form below and send 
it, along with your payment, to the ad- 
dress indicated below. 
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feeling”), sweating. Large doses more commonly result in effects of parasympathetic 
stimulation, such as malaise, headache, sensation of heat about the face, flushing, 
colicky pain, diarrhea, nausea and belching, abdominal cramps, borborygmi, asthmatic 
"attacks, and fall in blood pressure. : 











HOW Bo 
URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 


WORKS 


URECHOLINE acts princi- 

pally by producing the effects 

of stimulation of the para: 

sympathetic nervous systemi. 

lt acts qualitatively the © 

same as acetylcholine but 

is not destroyed by cholin- 

esterase, and its effects.are 
More prolonged than those 

of acetylcholine. 


URECHOLINE increases the 
tone of the detrusor urinae 
muscle, usually producing 

a contraction sufficiently 
strong to initiate micturition. 
Therapeutic doses in normal: 
subjects have little effect 
on heart rate, blood pres- 
sure, or peripheral circula- 
tion (however, see Brief 
Summary for adverse re- 
actions which may occur). 




















Fallibility of Clinical Symptoms and Signs 


Jobn J. Cranley, MD; Arthur J. Canos, MD; Won J. Sull, MD 


_ @ One hundred twenty-four patients, with 133 involved extrem- 
ities having the clinical diagnosis of deep venous thrombosis of 
the lower extremity, were studied by phleborheography and 
phlebography. Seventy-two limbs were proved to have deep 
venous thrombosis and 61 to have no evidence of thrombi in the 
deep veins. Classic symptoms of muscle pain and muscle ten- 
ness, swelling, and the presence of a positive Homans sign 
ined by dorsiflexion of the foot were found to occur with ap- 
proximately equal frequency in those limbs with and without 
deep venous thrombosis. 
(Arch Surg 111:34-36, 1976) 


he diagnosis of superficial thrombophlebitis, phleg- 
masia alba dolens, and phlegmasia cerulea do- 
jens can usually be made by physical examination alone. 
However, the diagnosis of the common variety of deep 
venous thrombosis is fraught with great difficulty. A limb 
that appears to be entirely normal clinically may harbor 
life-threatening clots, and a limb with all the typical 
symptoms and signs of deep venous thrombosis may be 
shown to have a normal venous system by phlebography. 
_ There have been four in-depth reviews of the world lit- 
erature on autopsy-proved thromboembolic disease: Matas 
932)"; DeBakey (1954)°; Coon and Coller (195€); and 
‘Hume et al (1970).* All of them came to the same general 
conclusion that the inaccuracy of diagnosis is so great that 
e ineidence of thromboembolic disease cannot even be 
estimated from available reports. Furthermore, there 
have been many well-documented reports of patierts with 
fatal pulmonary embolism in which there were no warn- 
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ing signs of thrombophlebitis. Robertson’ reported that 
only 4% o? 146 fatal cases of pulmonary embolism pre- 
sented warning symptoms of thrombophlebitis. Belt! 
found posizive leg signs in only 9% of 56 proved pulmonary 
emboli. Crutcher and Daniel’ reported that 20% of fatal 
cases showed clinical evidence of deep venous thrombosis. : 
Welch anë Faxon* noted that only 5% of patients with | 
proved pu!monary embolism had clinical evidence of pe- 
ripheral vein involvement. Coon and Coller” 18 years later 
could find only 10.6% with the diagnosis of peripheral 
venous thrombosis prior to fatal pulmonary embolism. 

Haeger in two studies*® made the following observa- : 
tions: Phiebographic examination of 512 patients who had 
been hospitalized and treated for deep venous thrombosis 
of the lower extremity showed that the veneus tree was 
normal in 45%, there being no evidence whatever that the 
patient hed had deep venous thrombosis.® În a second 
study, Haeger and his associates personally examined all 
patients admitted to their clinic for the diagnosis of deep 
venous thrombosis and shortly after admission obtained 
phlebograms. The presence of pain, swelling: tenderness, 
temperature changes, Homans sign," and the results of 
the Lowenberg test were recorded. On the basis of these 
findings, they made the diagnosis before the phlebogram 
was taken. Even in the group in which the diagnosis was 
most highly suspected and might be considered to be clini- 
cally certa:n, they found the accuracy tobe only 55%. They 
concluded that none of the symptoms and signs were spe- 
cific and that their presence in limbs .with and without 
thrombosis was approximately the same.” 


SUBJECTS AND METHODS 


This study was a prospective one, carried out between January . 
1973 and December 1974. The aim was to select patients in. whom 
the diagnosis of deep venous thrombosis of the lower extremity. 
was suspected by clinical examination, specifically because they 


- Venous Thrombosis—Cranley etal 











hac either a swollen: limb, pain that seemed to be character- 
istically muscle pair, muscle tenderness, or a positive Homans 
sign. All patients were examined by one of us. Swelling was con- 
sidered to be present if the minimal circumference at the ankle or 
thigh or the maximal cireumference at the calf was more than 1 
em larger than in the opposite limb. In an attempt to make the 

_ Sample under investigation as “pure” as possible, a number of ex- 
_ clusions were made, starting with all patients sent to the labora- 
. tory with the presumptive diagnosis of deep venous thrombosis 
and in whom a different diagnosis was made, such as muscle hem- 
| orrhage; typical sciatie pain, or cellulitis. These are the differ- 
ential diagnoses most commonly encountered. To include such pa- 
“. tients would bias the results markedly in favor of the correct 
_ clinical diagnosis. Next to be excluded were those with superficial 
_ thrombophlebitis, which is diagnosable on inspection and which is 
_ not detected by the phleborheograph." Patients with the post- 
-phiebitie syndrome were not included; this group is highly suspect 
i- for recurrent deep venous thrombosis, but such patients were not 
` induded because difficulty may arise in interpreting the phlebo- 
gram of a patient with acute Geep venous thrombosis super- 
imposed. on the postphlebitic changes. A final category was 
oe comprised of patierts in whom the diagnosis of deep venous 
‘thrombosis was made by routine phleborheographic testing. By 
-this method of selection, the series was limited strictly to those 
patients in whom deep venous thrombosis was the presumptive 









ae '. diagnosis on the basis of classic symptoms and signs. 


Adhering to the prescribed criteria in our opinion necessary to 
gam an unprejudiced sample, only 124 of the 2,042 patients stud- 
led for deep venous thrombosis by the phleborheographic tech- 
_ nique during a two-year period (January 1973 through December 
1974) qualified for this prospective, selective study. All members 
in this group had phleborheograms and confirmatory phlebo- 
“grams. In nine patients, both extremities were involved, making a 
total of 133 samples 
i, Phleborheography is a method of noninvasive testing for deep 
‘venous thrombosis by a modified plethysmographie technique. The 
-pazient lies quietly in bed with the limb below heart level in order 
_ to keep the venous tree filled. Six pneumatic cuffs are used, con- 
¿< neeted to transducers; the volumetric changes are transmitted 
through a six-channel recorder. The first cuff is placed around the 
. upper portion of the abdomen to record respiratory movements. 
>: The second cu is placed just below the midthigh. The third, 
fourth, and fifth cuffs are placed around the calf and lower third 
of the leg, while the sixth cuff is placed around the foot. The fifth 
and sixth cuffs are used interchangeably to record volumetric 
_ changes or to apply pressure to the limb, 100 mm Hg to the foot 
_ and 50 mm Hg to the lower third of the leg. 
` > There'are three physiologic principles involved in the phlebo- 
theographic detection of deep venous thrombosis, First, the move- 
ments of the thorax in respiration are normally reflected in the 
_ lower extremity. In tracings from all recording cuffs on thigh and 
leg, one sees rhythmic increases and decreases in volume (respira- 
tory waves) that ccrrelate with the movements of the thorax. 
These respiratory waves are seen in tracings from all normal 
limbs, but disappear when the deep veins are occluded with fresh 
thrombi. They reappear again in approximately ten days to two 
weeks as the collateral circulation develops. At this time, however, 
they are smaller and less pointed than normal. In extensive fe- 
moroiliac thrombophlebitis, the respiratory waves will be totally 
absent. If there is a. small area of occlusion of the veins, the res- 
piratory waves are absent close to the area of ocelusion, but are 
visible lower in the limb where the veins are patent, Thus the size 
of the respiratory waves indicates an acute deep venows obstruc- 
tion and gives some information as to the development of collat- 
eral venous circulation. 
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The second principle utilized in the phleborheographic techniqui 
is that intermittent compression of the extremity propels blood 
proximally, just as active muscular contraction does on walking. A 
recording cuff placed proximal to the site of compression detects. 
the momentary damming up of blood if its exit is blocked b 
venous thrombosis or extraluminal compression: this is evidenced 
on the tracing by an abrupt rise in the base line of the volum 
recorder. Similar compression of the normal extremity with unin 
peded venous flow does not affect the level of the base li 
Similarly, compression of the foot causes a rise in base line 
recordings taken at the proximal portion of the leg if there is an 
obstruction at or above the recording cuff, which is indicated by 
rise in the base line of the volume recorder, When positive, this i 
the most accurate index of venous obstruction, with no known ex 
ceptions. E 

In practice, 50 mm Hg of pressure is applied three times i 
rapid succession to simulate squeezing of the calf with the hand o 
dorsiflexion or plantar flexion of the foot. In compression: of t 
foot, 100 mm Hg of pressure is used. ee 

The third principle employed in detection of acute deep 
thrombotic occlusion by the phleborheographic method is: tha 
compression of the calf not only propels blood up the extremity, 
but also suctions some blood out of the normal foot. Thus a record- 
ing cuff on the foot shows a fall in base line when the calf is col 
pressed; the quantitative decrease in volume under the area of | 
standard cuff in use can be calculated from the tracing. The n 
mal value is 0.3 ml under a cuff that is 10x 17.8 ems. Also, the pat- 
tern of filling of the foot is distinctly different in the normal, the _ 
postphlebitic, and the limb with venous insufficiency due to ir 
competent superficial veins. oS 

At the present time we have obtained 522 phlebograms to co 
firm the phleborheographic findings. During the period of inves 
gation using a standard polygraph, there were 10% false-nega 
and 4.5% false-positive tests. In the past 18 months, using an. 
strument specifically designed for this test, there have been 1 
confirmatory phlebograms. There were no false-positive in 62 al id 
3 (5.7%) false-negative tests in 58 extremities. All false-negative 
tests were due to clots 1 to 2 cm in diameter in one of the veins of 
the leg. There have been no false-negative tests in any occlusive. 

thrombus on the mainstream from the popliteal vein to the vena 
cava since this test was first performed in 1971. 


RESULTS 


Of 133 extremities, there were 72 in which the diagnosis 
of deep venous thrombosis was confirmed by phlebography 
and 61 in which the phlebogram was negative. The corre- a 
lation between phleborheography and phlebography was — 
100% in this group of patients. The Table indicates the in- _ 
cidence of muscle pain, muscle tenderness, swelling, and 
positive Homans sign in those extremities with proved 
deep venous thrombosis and those without evidence of a 
thrombi. It is of interest to note that each of these four 














Incidence of Clinical Symptoms and Signs in 133 Extremities. 
With the Presumptive Diagnosis of Deep Venous 
Thrombosis of the Lower Extremities 




















No. (%) of Extremities 
Without Thrombosis 


No. (%) of Extremities 
With Proved Thrombosis 


60/72 (83) 






Muscle pain 
Tenderness 
Swelling 

Homans sign 
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odalities of diagnosis was present with approx:mately 

equal frequency in patients without deep venous throm- 
is as in those with a positive diagnosis. 

This study supports the conclusion of Haeger*" and 

hers'?* that it is imprudent to rely on the presence or 

absence of classic symptoms and signs to make or to rule 

out the diagnosis of deep venous thrombosis. 


COMMENT 


Our developing experience in this area may be divided 
into three phases. In early practice we relied on clini- 
-cal symptoms and signs for the diagnosis of acute deep 
enous thrombosis. On the basis of the clinical outcome, 
ve had little reason to doubt the correctness of our diag- 
ostic ability. In the second phase, beginning approxi- 
‘mately in 1966, our management of this disease included 
outinely obtained phlebograms on all patients acmitted 
o the hospital with the diagnosis of acute deep venous 
hrombosis. It became apparent that approximately 25% 
f hospitalized patients admitted by us or whom we were 
called on to see in consultation with the diagnosis 
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“The findings and conclusions of Drs Cranley, Canos, and Sull are 
emphatic. Many observers, as the authors state, have in zhe past 
found phlebograms to be normal in limbs that have all the clinical 
criteria of phlebitis. 

But their confession that they are totally unable to ciagnose 
phlebitis poses a profound question. Are we doing a disservice to a 
patient’ when we treat, or not treat, him or her without first per- 
forming a phlebogram, or at least one of the other screening tests 
he authors prefer phleborheography)? They leave the thorny 
roblem of indications for treatment to the reader. So perhaps 
ney tacitly assume that further observations and definitions, ei- 
ther by themselves or by other groups, are needed befor a firm 
iswer can be given to this profound question. 

suggest that as these observations and definitions are made, 
newers be sought to the following ancillary questions: Are 
hlebograms negative as frequently in patients with “classical” 
iliofemoral thrombophlebitis, ie, those with major swelling (far 

ore than the 1em minimum the authors set), with no back- 
-ground of other possible causes of edema (cardiac failure, hip sur- 
gery, major trauma, for example)? How about other clinical signs 
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of thrombophlebitis had normal phlebograms, including 


some patients with swelling of the entire limb in whom 
we would ave believed iliofemoral thrombophlebitis was 
a certain diagnosis. Conversely, in obtaining phlebograms 
on patients with pulmonary emboli who had no leg symp- 
toms whatever, we frequently found clots in a clinically 
normal limb. The third phase, encompassing the past four 
years, coincides with the development of the phleborheo- 
graph. This physiologic instrument has permitted us to 
screen large numbers of patients suspected ofhaving deep 
venous thmmbosis. We have been struck by the unreliabil- 
ity of the clinical symptoms and signs of this disease. 
From earliest teaching, we have known that a totally 
asymptomatic limb may harbor potentially lethal clots, 
but we were not prepared to find so many patients with 
distinct swelling of the leg or entire extremity, or with 
calf fullness or calf tenderness, who indeed had a perfectly 
patent venous tree. Our experience has convinced us that 
the classic symptoms and signs of deep venous thrombosis 
are truly nonspecific and cannot be relied. on either to 
diagnose or to rule out deep venous thrombosis. 
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Editorial Comment 


of phlebitis that they do not mention, or do not use; such as. ten- 
derness over the popliteal or femoral veins, and distention of cuta- 
neous veins of the foot when the limb is in the -fevel position? 
Many persons have been suspicious of Homans sign (Homans was 
not very entausiastic about. it himself) and of their ability to mea- 
sure differerces in circumference to the accuracy of 1 cm. 
Because better definitions. of adequate anticoagulation are 
emerging, treatment of thrombophlebitis appears to be more ef- 
fective now than in the past. Phlebography or other objective | 
measuremerts, therefore, certainly should be used. to decide on 
treatment of patients in the high-risk group or where the clinical 
diagnosis is clouded by minimal findings or by background fac- 
tors, which in themselves can cause leg swelling. This comment is 
intended not to disagree with the authors nor to diminish the im- 
portance of their work, but to guide the therapeutic implications: _ 
of their findings and statements into the open field where they. 
still belong. l ao 


RICHARD’ WARREN, MD 
Boston : 
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d Sodium Pentosan Polysulfate 


Stephen Joffe, MB ChB, FRCS(E), FRCS(G), FCS(SA) 


Deep ein thrombosis and its sequel, pulmonary embolus, 
ibly the greatest threats to recovery after surgical oper- 
randomized, controlled clinical trial in which the *t-fi- 
uptake test, Doppler ultrasound, and phlebography 
for diagnosis, it was found that low doses of calcium 
ar! > administered subcutaneously and sodium pentosan 
olysulfate intramuscularly were effective in preventing deep 
i thrombosis (DVT), postoperatively. 

` The incidence of DVT was as follows: 9% in the group treated 
with heparinate; 15% in the group treated with sodium pentosan 
. — — polysulfate; and 51% in the untreated contro! group. 
(Arch Surg 111:37-40, 1976) 





ae So -pentosan polysulfate (Tavan SP-54) is a 
~ K polysaccharide consisting of pentoses in a polymer 
chain. Its clinical importance in preventing postoperative 
deep vein thrombosis (DVT). has been suggested.: With 
_ the use of better diagnostic techniques, such as the *I-f- 
_ brinogen uptake test, Doppler ultrasound, and phlebog- 
_ Yaphy, the problem of postoperative DVT is of much 
_ greater magnitude than previously realized. 
` Several clinical trials have shown that low doses of 
heparinate administered subcutaneously significantly re- 
duce the incidence of postoperative DVT.» However, the 
<o. efficacy of sodium pentosan polysulfate has never been 
tested by using the objective measures of the newer diag- 


$ < Bostie techniques. 
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pe rative Deep Vein Thrombosis 


0 parative Study of Calcium Heparinate 


‘ined daily, and all patients received routine postoperative nursing = 









This controlled prospective trial, with randomly sel 
subjects, compares the efficacy of low doses of hep 
with that of sodium pentosan polysulfate in th 
vention of postoperative DVT. ii 


PATIENTS AND METHODS 
Selection of Patients 


All patients over the age of 40 years who were admitted | 
elective major surgery were allocated, by a computerized rando 
series, into control and treated groups. The treated groups were 
further subdivided into those receiving sodium pentosan. poly. 
sulfate or calcium heparinate (Caleiparine [Canada]; no compa- > 
rable US product). ; : Joes 

All patients were informed of the nature of the study and gave 
their consent. The patients excluded were those undergoing vas- _ 
cular or thyroid surgery, a left mastectomy, or those who were 
already receiving anticoagulants. A total of 220 patients were ini- 
tially included in the trial, However, 17 patients were subse. 
quently excluded, either because they were discharged before the- 
seventh postoperative day or because the fibrinogen count had dis- 
appeared, due to decay of the isotope. 

Of the remaining patients, 48. were given sodium pentosan poly» | 
sulfate, 54 were given calcium heparinate, and 101 patients served 
as controls. Those patients treated with sodium pentosan, poly- 
sulfate received 50 mg of the drug, two hours preoperatively, and _ 
thereafter, 50 mg every 12 hours by intramuscular injection fore | 
minimum period of seven days. If the patient was still confined to 
bed at the end of this period, the drug was continued until the pa 
tient was ambulant. Those patients in the group treated with cal- 
cium heparinate were given 5,000 internationa! units (IU), two 
hours preoperatively, and then 5,000 IU every eight hours by deep 
subcutaneous injections into the anterior abdominal wall, also for 
a minimum period of seven days, continuing until they were am- 
bulant. The injection sites and the lower extremities ‘were exam- 






























care and physiotherapy. 
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Diagnosis of Deep Vein Thrombosis 


_ The diagnosis of DVT was made by using a combinat:on of the 
following four methods. 
l 1.3-Fibrinogen Uptake Test: Orally or intravenously adminis- 
tered sodium iodide was given in a dose of 100 mg, 24 hours preop- 
eratively, and thereafter, daily for the duration of the investiga- 
tion te block the thyroid uptake of the isotope. This was followed 
"by injection of 100 microcuries of ‘*-I-fibrinogen. Eaca patient 
was examined before the operation and then daily, postopera- 
“tively, using a rate meter and Kakkar’s criteria for the diagnosis 
of a DVT: 
| 2.-Doppler Ultrasound Method: Venous patency was further as- 
“sessed at the same examination by the Doppler ultrasound meth- 
“od; which detects a shift in frequency that is proportional to the 
-velocity of blood flow. Therefore, the presence of moving blood can 
be indicated by a sound, whereas there is silence in cases of 
enous obstruction or stasis. 
"To enable adequate passive filling of the calf veins, the patients 
were examined while sitting in bed with hips flexed at 45°, the 
“knees extended, and ankles supported. Using olive oil as a cou- 
pling medium, the transducer was applied to the skin over the vein 
to be examined. It was sited over the popliteal vein, the femoral 
vein 10 cm below the inguinal ligament, the common femoral vein, 
and external iliac vein. To augment the sound and produce the 
augmentation wave, the lower limb was squeezed distal to the 
: probe by a hand over the middle part of the calf, and lower, 
‘middle, and upper parts of the thigh. In those patients with tender 
calves, the squeeze was applied, using a calf pressure unit. Pa- 
< tency of the inferior vena cava and iliac veins was also assessed 
with the Doppler probe over the common femoral vein daring hy- 
ventilation. A pen recording attachment gave a permanent vi- 
gual ‘recording of the sounds heard. For the purpose of this study, 
the presence of a sound indicated venous patency; absence of 
sound was indicative of venous obstruction. 
= .~Clinical: The clinical signs of DVT and pulmonary emboli 
were sought preoperatively, and daily postoperatively. These 
signs included calf tenderness and swelling, edema, duskiness of 
the ankle, and. Homans sign. The temperature chart was noted 
and the patients were asked if they had pain in the lower ex- 
tremities, or any evidence of pulmonary emboli such as chest pain, 
dyspnea, and hemoptysis. 

“4.-Phlebography: Bilateral percutaneous dorsal phlebography 
was performed in the first 32 patients whose conditions were diag- 
nosed by the previous methods as DVTs. However, later in the 
study, due to the high accuracy rate of the **I-fibrinogen and Dopp- 
Jer ultrasound methods, and due to the complications of phlebog- 
raphy (local sepsis in two patients, allergic reaction in one, and 
pain or unpleasant burning sensation in 16 patients), it was only 
rried out where there was difficulty in interpretation of results, 
‘or if a thrombectomy was contemplated. 


RESULTS 


_ The distribution of patients according to age ard sex is 
shown in Table 1. The type of operation and factors that 
night have influenced the incidence of DVT are summa- 
ized in Table 2. Random selection was satisfied by the 
similarity found in the patients comprising the three 
groups in the trial. 
~The results of the study are shown in Table 3. The inci- 
dence of DVT was as follows: patients treated with hep- 
arinate 9%; patients treated with sodium pentosan poly- 
‘sulfate, 15%; and patients in the control group, 51%. This 
was a highly significant reduction in the incidence of post- 
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operative DVT Gi test, P<.0005 and P< .005, respec- 


tively). Furthermore, of those treated with heparinate, 


the five patients who developed DVT had it localized in 
the calf; none developed proximal extension or pulmonary 
emboli. 

In the sodium pentosan polysulfate group, one patient 
had proximal extension into the popliteal vein. This per- - 
sisted for three days and thereafter, underwent spontane- 
ous thrombolysis. A second patient, who died of septi- 
cemia, developed a simultaneous calf and femoral vein 
thrombosis on the third postoperative day. Postmortem 
study confirmed the right occlusive femoral and posterior 
tibial verous thrombosis with multiple small pulmonary 
emboli. 

Of the control group of patients, 43% developed only calf 
vein thrombosis. A further 32% showed involvement of the 
popliteal vein by proximal extension, and 25% developed 
femoral vein thrombosis only or in combination with calf 
and poplizeal vein thrombosis. 

In the control group, three patients with femoro- 
popliteal DVT developed pulmonary emboli, which. were 
confirmed on chest roentgenogram and lung scan. The pa- 
tients were all successfully treated with heparinate in ad- 
equate articoagulant doses. ETERNE 

In assessing complications of drug prophylaxis, it was- 
found that no patient in either group developed an inter- 
operative bleeding diathesis. However, one patient began 
bleeding on the first postoperative day after undergoing a 
splenectomy for myelofibrosis with throrabocytopenia.. 
The low-cose heparinate regimen was discontinued, and 
during the next 48 hours, the patient developed extensive 
bilateral DVT with pulmonary emboli. This was treated 
with heparinate and she subsequently made an uneventful 
recovery. 

Two pazients receiving sodium pentosan pelysulfate de- 
veloped wound hematomas. None occurred in the group re- 
ceiving heparinate, but one patient did develop a hema- 
toma at the injection site, due to a faulty technique in 
administration of the heparinate. No patients complained 
of pain or discomfort from the injections, although many 
expressed a preference for an orally administered prophy- 
lactic preparation. 


Table 1.—Incidence of Deep Vein Thrombosis (DVT) 
According to Age and Sex 


Sodium 
Pentosan 
Polysulfate, 
Mean = 62 


r= 
Total DVT 


Heparinate, 
Mean = 59 


Control, 
Mean = 61 


Age, yr Total DVT 
41-50 
51-60 
61-70 
71-80 
81-90 


Sex 
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H must be nenad that prior to this trial, a pilot 
; study was conducted into the dosage schedule of sodium 
- pentosan polysulfate. The drug was given in a dose of 100 
mg, two hours preoperatively, and was followed by 100 
mg, at six-hour intervals, intramuscularly. Of the 12 pa- 
“tients treated, seven developed large wound hematomas; 
of these patients, three required surgical evacuation. 


COMMENT 


This study confirms the efficacy of low-dose subcutane- 
ously administered heparinate in preventing DVT in gen- 
‘eral surgical patients. It also presents evidence suggest- 
ing that sodium pentosan polysulfate could be a useful 
-agent in preventing DVT, because there was no signifi- 
cant difference in the incidence of postoperative DVT in 
patients treated with either drug (x? test, P>.5). How- 
ever, heparinate had the demonstrated advantage of re- 
“stricting the DVT to the calf, in cases where it had not ac- 
tually prevented the formation of DVT. 
Sodium pentosan polysulfate failed to prevent exten- 


< Table 2.—Possible Factors Predisposing to 
Deep Vein Thrombosis (DVT) 


Sodium 
Pentosan 
Poly- 
Control sulfate 


ey DT T ep 
Total DVT Total DVT Total DVT 


Hepa- 
rinate 


‘| Obesity 
” i severe 25 17 
mild 20. 9 
Previous deep vein thrombosis -1 0 
-Previous pulmonary emboli 0 0 
‘Previous lower extremity 
<: fracture t 
Varicose veins 10 
Varicose ulcer 0 
3 
2 


10 


“Healed varicose ulcer 
Previous myocardial infarction 
Duration of operation, hr 
Tf 
o b2 
i Bei 
Type of operation 
Gastric 
Biliary 
Colonic 
Splenectomy 
Laparotomy 
Herniorrhaphy 
Miscellaneous i 
Operative blood toss ~ : 
Greater than 3 pints 13 
Operative abrormaiities 
Inflammaticn ; 32 
` Resectable carcinoma 13 
lrresectable carcinoma 18 
Onset of postoperative DVT, days 
0-7 3 
2-4 
A6 
7:10 
Postoperative pulmonary 
embolus ; 


anh 


Es 
aN AN OH © 
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sive DVT and pulmonary embolism in the one fatal case in 
the trial. This could be accounted for by the severe under- ` 
lying pathologic process. In the other patient whose DVT 
extended into the popliteal vein, there was subsequent 
thrombolysis. The pharmacologic action of sodium pento- 
san polysulfate has not been fully determined, despite nue 
merous publications in the German literature. It is not an 
anticoagulant and probably activates the fibrinolytic sys- 
tem. It is also thrombolytic and by correcting the rouleaux 
formation in the microcirculation, it may have an anti- 
sludge effect. The oral preparation of sodium pentosan 
polysulfate that is available now awaits a clinical trial to- 
determine if its effectiveness in the prophylaxis of postop- 
erative DVT is equal to.that of the parenteral drug. This 
would appear to be a simple and more comfortable form of 
prophylaxis for patients. - 

In the control group. of patients, the combination of _ 
clinical investigation, ‘°I-fibrinogen test, Doppler. uk 
trasound, and phlebography showed a much higher inci- 
dence of proximal DVT and would appear to be the more 
reliable methods for diagnosis.*:° 

The “*I-fibrinogen detected DVT in the calf and fowr 
thigh, whereas the Doppler ultrasound diagnosed the pop- 
liteal and iliofemoral thromboses, which are a potential 
hazard to the life of the patient. 

The entire anatomic venous distribution from the foot 
to inferior vena cava is outlined by phlebography. Besides. 
missing small thrombi in the calf and possible mis- 
interpretation due to artifacts, it is not without complica- 
tions. A DVT was clinically diagnosed i in only six case 
This was confirmed by the other tests in five cases, but th 
sixth was incorrectly diagnosed, although there was a. 
proved asymptomatic DVT in the contralateral calf. 

In a general surgical unit, where more than 300 oper- 
ations are performed each month with patients under 
genera! anesthesia, it would be a costly procedure to 
screen every patient daily, before surgery and then post- 
operatively, with ‘*I-fibrinogen and Doppler ultrasound. 
Two full-time technicians with individual sets of instru- 
ments would be required. 













Table 3.—Iincidence and Site of Postoperative Deep Vein 
Thrombosis in Control and Treated Patients 


Treated 
~~ Sodium 


Pentosan | 
Polysulfate Heparinate. 





; Control 
No. of patients 
No. positive 
Percentage positive 
Site of vein thrombosis 
Calf only 
Popliteal only or 
popliteal and calf 
Femoral only or with 
popliteal and calf 
Pulmonary emboli 


* x2 = 18.5; P < 005. 
+ x2 = 22.7; P < .0005. 








22 (43%) 





17 (32%) 


13 (25%) coe 
3.(6%) + 
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- varicose ulcer; those with a history of DVT or pulmonary 
. emboli; and those with a carcinoma. _ 

Perhaps an even more practical approach to the problem 
‘would be that every patient undergoing a general anes- 
thetic lasting more than a half hour be given prophylactic 
heparinate or sodium pentosan polysulfate subcutane- 
ously, in the doses used in this study. 

With an effective, low-cost, practical method for the 


1, Kraft E: Treatment of phlebothrombosis and embolism by activating 
endogenous fibrinolysis. Dtsch: Med Wochenschr 45:2299-2304, 1362. 
--2.Joffe SN: The incidence’ -of postoperative deep vein thrombosis. 
Thromb: Res 7141-148, 1975. © 


ogen test. Arch Surg 104:152-159, 1972. 

A: Kemble JVH: Incidence of deep vein thrombosis. Br J Hosp Med 

1721-1726, 1971. : 

5. Gordon-Smith IC, Grundy DJ, LeQuesne LP, et al: Controlled trial of 

two. regimens of. subcutaneous heparin in prevention of postoperative deep 

ein thrombosis. Lancet 1:1138-1135, 1972. 

Kakkar V, Corrigan T, Spindler J, et al: Efficacy of low dosəs of hepa- 

in prevention: of deep vein thrombosis’ after major surgery. Lancet 
1101-106, 1972. 


-40 Arch Surg—Vol 111, Jan 1978 — 





: To reach a. compromise, it would appear better to screen — 
high-risk patients in whom DVT is likely to develop post- 
operatively: obese patients; those with varicose veins or a 


8, Kakkar V: The diagnosis of deep vein thrombosis using the °° fibrin- : 








prevention of potope ative DVT available, it is more logi- 
‘eal to prevent DVT than to try and diagnose it and then 
~ have to creat more than half the patients. The possible 


complications of DVT, pulmonary emboli, and anticoag- 
ulation would largely be avoided. 


This investigation was supported by the Harry Crossley Fund and Noris- 
tan Laboratories, South Africa. © 

The sodium pentosan polysulfate used in this investigation was supplied 
as Tavan S?-54 by Noristan. Laboratories. 

Jan H, Leuw, Chm, FRCS, Edward J. Immelman, FRES; and A. Goldin, 
MD, provided assistance. 
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he a Paul a Sugarbaker, MD, Richard E Wilson MD 


© From January 1973 through June 1974, 23 patients under- 
ant celloscopy to assess the extent of intra-abdominal malig- 
j: Of the 23 patients in the study, eight were spared a need- 
exploratory procedure. Three patients had potentially 
ve surgery after intrahepatic neoplasm suggested by liver 
was excluded by celloscopy. The therapies of eight 
were greatly altered after the extent of hepatic or peri- 
neal disease. ‘was determined. Four patients had no change in 

| result of celioscopy. Three additional patients un- 
to determine the cause of an intra-abdominal 
ions occurred in these patients. We con- 
py prior to a major operative procedure may 
ning the stage of intra-abdominal malignant dis- 
ad to notable changes in patient management. 
(Arch Surg 111:41-44, 1976) 











lelios py is one of the few technologic advances that 

W has simultanecusly led to reduced risk and reduced 

expense. This surgical service, which had considerable 

-eelioscopy experience for gynecologic. indications, sought 

to explore the value of celioscopy in the management of 

; patients i in whom the extent of intra-abdominal neoplasia 

was in question. We attempted to use the laparoscope to 

- provide clinical information traditionally obtained only by 
_ exploratory laparotemy. 

We were encouraged in this endeavor by recent tech- 
-nologie advances. Cold fiberoptic light, improved biopsy 
equipment, manometric control of insufflated ‘gas, and 

adequate pHlotograpive apparatus have afforded better 
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| sing Celioseopy to Determine Stages 
: of Intra-abdominal Malignant N eoplasms 






examinations and lowered complication rates. Smaller i 
diameter and even miniature endoscopes now make most 
examinations possible while using local anesthetic tach 
niques.’ 


SUBJECTS AND METHODS 


Twenty-three patients in whom the extent of intra-abdominal 
neoplasia was in doubt underwent celioseopy in the operating — 
room. Average time for the procedure was 20 minutes. Three. pa- 


Percutaneous liver biopsy under direct: vision utilizing dap 
aroscope, 
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‘tients underwent celioscopy to determine the cause of an intra- 
abdominal mass. 5 

All examinations were done in the operating room; patients un- 
derwent preparation for abdominal surgery. With women pa- 


“tients, the buttocks should be 5 em off the end of the zable, with 


their legs in stirrups. If local anesthesia is planned, intravenous 
therapy is started and the patient is heavily sedated with diaze- 
pam, 5 mg and meperidine hydrochloride, 50 mg. Ar umbilical 
block of 20 ml of 0.5% lidocaine (Xylocaine) hydrochloride is used; 
5 ml of lidocaine hydrochloride is also injected just above the peri- 
toneum, inferior to the umbilicus. A second puncture site lateral to 
the course of the deep epigastric artery may be infiltrated at this 
time. However, we have found general anesthesia to be more sat- 
isfactory when double-puncture technique is being used. If gen- 
eral anesthesia is used, a nasogastrie tube should be passed into 
the stomach to allow escape of air that is often introduced during 
induction, This will prevent possible gastric perforat.on as the 
trochar is introduced. In women, a Cohen-Eder cannula is placed 
in the uterus and secured with a tenaculum. 

A Zem incision is made through the skin only at the lower edge 
of the umbilicus. In extremely obese individuals, it is made direct- 

-Iyin the depths of the umbilicus. If a patient has had multiple ab- 
-dominal incisions with possible diffuse fibrous adhesions, the peri- 
-toneum is surgically exposed and the trocar is introduced under 
direct vision. 
< The peritoneum is punctured with a Verres needle through the 
skin incision and 2 liters of carbon dioxide are introduced into the 
_ abdominal cavity under manometric control. As the carbon diox- 
ide is insufflated, the air pressure noted on the gauge should be be- 
low 15 cm of water. It is difficult and usually impossible to deter- 
< mine if an endoscope is within the abdominal cavity before gas 
infusion allows visualization. Insufflation of subcutaneous tissue 
in the space of Retzius gives a pressure of 20 to 30 cm of water; 
"pressure within the bowel is about the same. Patients who strain 
while intubated under general anesthesia may cause much higher 
` pressures to develop. The patients must be relaxed so that one is 
sure carbon dioxide is going into the free peritoneal cavity. Pres- 
- gure within venules of the anterior abdominal wall is 16 to 22 em 
of water in supine normovolemic persons,’ and just a few centime- 
ters of water higher within the portal system. Uncontrolled in- 
~sufflation of gas by syringe or hand pump should not be performed 
because it exposes patients to a needless risk of air embolism.‘ 

The trocar in the sleeve is introduced at an angle of 46° with the 
‘abdominal wall. It is passed through the abdominal inzision and 
‘toward the pouch of Douglas. During penetration, strong traction 
4s applied to the anterior abdominal wall by grasping a fold of 
skin midway between the umbilicus and the os pubis and pulling 
upward. -As the trocar is removed, a rush of air from the abdomi- 
nal cavity is noted. The operating peritoneoscope is advanced 
through the sleeve; a second puncture can now be made in other 
parts of the abdomen under direct vision. 
-When the peritoneal cavity is entered, it is visualized by a stan- 
dard routine ‘starting at the pelvis and proceeding clockwise 
- around the abdominal cavity. A complete exploration was not per- 
< formed in all patients, especially if local anesthesia was used. A 
percutaneous needle biopsy of most intra-abdominal organs can be 
-< performed under direct vision (Figure). Biopsy examinations of 
less. stationary lesions or organs are performed using forceps 
© through the laparoscope. 
‘We have found it useful to tilt the table to examine different ab- 
< dominal quadrants; reverse Trendelenburg position is used to look 
inte the upper part of the abdomen and Trendelenburg position to 
look into the pelvis. The spleen is only seen in sharp reverse 
Trendelenburg position with the patient's right side downward. In 
women, the entire pelvis is visualized if the uterus is moved in- 
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ward anc upward: Rotation of the uterus tothe opposite side of 
the abdomen may allow improved visualization of a Fallopian 
tube. All zarbon dioxide should be evacuated from the abdomen at 
the end œ the procedure. The skin incision is closed by a single ab- 
sorbable subcuticular suture. 


RESULTS 


In three of the 23 patients in this series, the surgeon 
was unable to enter the free peritoneal cavity; in two of 
these three patients, exploratory laparotomy was subse- 
quently performed. In one other patient, the liver could 
not be well visualized. The laparoscope was not helpful in 
the clinieal management of these four patients. The pelvis 
was well visualized in women because of Cchen-Eder can- 
nula elevation of the uterus; the pelvis was poorly visual- 
ized in males. 


Report of a Case g 


A 72-yzar-old man complained of lethargy and indigestion. 
Hematocrit level was 30% and alkaline phosphate level was 102 in- 
ternational units. Roentgenogram of the upper part of the gas- 
trointestinal tract disclosed a polypoid defect of the stomach. At 
gastroscooy, the defect was examined by biopsy and shown to be 
clear cell zarcinoma. Liver scintiscan showed diffuse disease with 
no filling Jefects. Celioscopy disclosed two 2-em nodules of meta- 
static malignant neoplasm in the right lobe of the liver. The nod- 
ules were examined by percutaneous biepsy under direct vision. 
The patient was given 2,100 rads.of radiation therapy to the gas- 
tric neoplasm, which controlled further blood loss. He remained 
asymptomatic until death as a result of liver metastases ten 
months later. 


Celioscopy spared this patient a needless exploratory 
laparotomy, and greatly decreased in-hospital morbidity 
and expense to patient. Perhaps all patients who have ad- 
vanced primary cancers with low cure rates should be sub- 
jected to-celioscopy in order to establish operability before 
the intrcduction of potentially curative surgical therapy. 
If this routine is followed, unnecessary exploratory lap- 
arotomy can be avoided in patients with intra-abdominal 
metastases who will not require surgery to prevent in- 
testinal obstruction or to control bleeding. 


Clinical Usage 


In eight patients, an important change in clinical man- 
agement was prompted by celioscopy—exploratory lap- 
atotomy, which would have been required prior to lap- 
aroscopic examination, was averted. In three of these 
eight patients, a primary intra-abdeminal neoplasm (one 
gastric, two pancreatic) was shown to be metastatic to the 
liver. In five patients, recurrent malignant neoplasms 
were confirmed by biopsy. examination (two ovarian, two 
breast, and one endometrial). Thus, chemotherapy could 
be instituted without the delay imposed: by exploratory 
laparotomy. By confirming inoperability, with celioscopy 
unnecessary surgery was avoided. 

In eight other patients with clinical indications of intra- 
hepatic cr peritoneal spread: of neoplasia, celioscopy dis- 
closed no-gross disease. Diagnoses included recurrent colon 
cancer, ene; primary lung cancer, one; primary gastric 
cancer with solitary lung metastases, one; Hodgkin. dis- 
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ease, twe; esophageal « cancer, one; . bilateral E malig- 


= nant lymphoma, one; and advanced primary breast-cancer, 





one. In taese eight patients, more accurate assessment of 


the extent of intra-abdominal disease contributed to the 


decision to proceed with definitive, potentially curative 
combinations of radiation, chemotherapy, and surgery. 

Using iver scintiscan, it was noted that three patients 
had. filling defects. By laparoscopic visualization and 
‘biopsy examination cf the areas in question, the filling de- 
fects were shown not to have been caused by metastatic 
disease. Two of these patients with primary malignant 
neoplasm went on to potentially curative surgery; one pa- 
tient with suspect recurrence was spared unnecessary 
chemotherapy. 


Differential Diagnosis of Abdominal Masses 


In ‘three patients, celioscopy was used to define the 
- cause of an abdominal mass. The procedure was helpful in 
two patients and nondiagnostic in a third. Two masses 
“were found to have been caused by inflammation. One pa- 
tient was spared laparotomy, since an iliac abscess could 
be adequately drained through a small retroperitoneal in- 
_ dision. A second patient was found to have an inflamma- 
- tory mase surrounding the sigmoid colon as a result of di- 
verticular disease. In the third patient, celioscopy was 
noncontributory and surgical exploration was required to 
ddentify € large cecal cancer not clearly demonstrated by 
barium enema and not seen at celioscopy. 

No complications were suffered as a result of celioscopy 
in this group of patients. 

COMMENT 


_ In 1911, Jacobaeus* reported “unmistakable practical re- 
sults” with celicscopy. Ruddock“ accumulated extensive 


E clinical experience in which he found celioscopy could be 


for exploratory laparotomy in selected cases. 
ported on his use of celioscopy as an aid in 
-of both medical and surgical diseases and 






: expressed arprise that this “reliable approach to the 


diagnosis of intra-abdominal disease was not widely em- 


i- ployed.” He found the procedure to be especially valuable 
for establishing the presence or absence of a metastatic 


< tumor within the liver. DeVita and colleagues* established 
a biopsy-proved diagnosis of Hodgkin disease in the liver 
in six of 38 patients by using celioscopy. DeVita et al 
suggested that celioseopy could be used to spare such pa- 
tients a cancer-stage-determining laparotomy. Coupland’ 
thought laparotomy was avoided in 25 of 50 patients 
chiefly by confirming the inoperability of intra-abdominal 
malignant conditions. Our experience with 23 preopera- 
tive celioseopy procedures suggests similar favorable re- 
sults; specific indications were determining the stages of 
intraabdominal malignancy and diagnosis of abdominal 
masses. 
‘We usec preoperative celioscopy in 23 patients with sus- 
pected intra-abdominal malignancy. Eight patients were 
confirmed as being ineperable because of intra-abdominal 
‘` metastases and exploratory laparotomy was thus averted. 
Another cight patients with advanced primary or sus- 
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pected recurrent cancer had the stages of their disease _ 
more accurately determined when no hepatic or intraperi- 
toneal metastases were found by celioscopy; these pa- 
tients went on to potentially curative therapy. 

Accurately determining the stage of intra-abdominal 
malignancy is not possible by laboratory tests or hepatic 
scintiscanning. In two recent studies, Badin and col- 
leagues'* and Ranson and colleagues" concluded that the — 
laboratory diagnosis of intrahepatic metastases can act 
only as a.screening test and that the only proof of disease 
is histologic examination. Castagna and colleagues“ as- 
sessed the value of hepatic scintiscanning in predicting _ 
the presence or absence of liver metastases; they found 
false-positive scintiscan results in 14.7% of their patients 
and false-negative results in 11%. They concluded that: 
liver function tests and hepatic scintiscans should not be 
used to replace histologic proof of cancer. Our findings 
support this assessment since three patients with intra- 
parenchymal filling defects on liver scintiscan were found. 
not to have liver metastases. Had treatment. been guided ~ 
by the hepatic scintiscans, serious errors in treatment 
would have resulted; two patients would have been denied 
potentially curative surgery and a third patient would 
have needlessly begun chemotherapy for presumed liver 
metastases. The portions of the liver in which metastases 
were located by scintiscan were adequately visualized, ex- 
amined by biopsy, and were found free of disease. 

Hogg and Pack” have determined that when checked by 
autopsy findings less than 30 days later, only two of 100. 
patients had hepatic metastases that had been overlooked 
at laparotomy. To our knowledge, a similar study has not 
been performed for celioscopy. Vilardell states, however, 
and we have confirmed this, that three fourths of the an- 
terior surface and a lesser portion of the inferior surface 
of the liver can be visualized. It may be that more of the 
liver is routinely seen (although not palpated) at celios- 
copy than at laparotomy. Haubrick and Uhlrich’’ reported 
that a liver biopsy under laparoscopic control affords 
greater accuracy than a blind percutaneous biopsy. 

If celioscopy shows intra-abdominal metastatic disease, 
needless exploratory laparotomy can be avoided. However, 
if celioscopy is unrevealing, it cannot be considered as a 
substitute for pretreatment laparotomy where histologic . 
assessment of the status of intra-abdominal lymph nodes 
is required. Because lymph node biopsies are rarely pos- 
sible, a negative celioscopy with esophageal cancer, pan- 
creatic cancer, or Hodgkin disease requires exploratory 
laparotomy before proceeding with aggressive, potential- 
ly curable radiation therapy, chemotherapy, or surgery. 

Perhaps, in order to establish operability, all patients —_ 
who have advanced primary cancer with statistically low 
cure rates should undergo celioscopy before proceeding 
with potentially curative surgical therapy. Such a practice 
adds only minutes to operative procedures and has a low 
complication rate. Patients in this category might include. 
those with pulmonary, esophageal, gastric, and pancreatic: ` 
cancers. Advanced endometrical and rectal cancer pa- 
tients would also be included. We have not subjected. pa- 
tients with primary colonic or ovarian cancer to preopera- 
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ye ce oscopy. Colonic cancer (and: 


ga 
cancer) requires resection to prevent intestinal obstruc- 
ble eding. If possible, ovarian cancer requires an 








pt at resection of bulk disease to improve the re- 
ponse to subsequent chemotherapy or radiation therapy. 

_ A previous study from our group” has shown that pre- 
operative celioscopy used to assist in the diagnosis of 
aeute abdominal pain often allows diagnostic operative 
procedures to be replaced by a diagnostic endoscopie pro- 
lure. The incidence of exploratory laparotomy with no 
_ operable disease fell from 20% to 8% if preoperative celios- 
py was used. It is known that patients spared surgery 
y endoscopic techniques can be expected to undergo less 
incisional pain, fewer complications, and can be expected 
return to work and their daily activities more quickly.’ 
































Complications 
Ne complications occurred as a result of celioscopy in 
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enced in other series of patients, especial 


surgery with electrocautery is performed. Vilardell etal? 
have reeently reviewed the possible problems. In three pa- 
tients in this series, the abdomen could not be easily cen- 
tered because of adhesions. When this situation arises, 
laparotemy or insertion of laparoscope under direct vision 
should be employed to prevent complications. No patients 
with atdominal distention underwent celioscopy. In pa- 
tients with mass lesions, needle aspiration of the mass 
prior to biopsy is repon Tanna! to prevent damage to vas- 
cular structures. 
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of Early Postoperative Parenteral Nutrition 
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A randomized evaluation of 44 malnourished patients, 
eroin 24 were used as controls and 20 received immediate 
js operstive parenteral hyperalimentation, indicated that five 
of nutritional therapy had no notable effect on the morbidity 
; experienced by the malnourished patients, in com- 
0 third, nonmainourished group of similar patients. Al- 
jh central venous nutrition was safely administered without 
ations immediately after cardiac operations, clinical effi- 
this therapy could not be demonstrated. The Inability to 
sh a dose-response relationship, and hence administer 
ptimum’’ amount of nutrients, may have accounted for the 
tive results reported. Although preoperative malnutrition is 
ciated with a poorer result after cardiac surgery, postopera- 
es pletion of nutrients appears to be ineffective in re- 
: - versing this relationship. 
: (Arch Surg 111:45-50, 1976) 

















lhe steady decline of morbidity and mortality after 
-4 cardiac surgical procedures over the recent two dec- 
ades has been attributable to many causes. Although ob- 
mprovements in surgical technique, management of 
cardiopulmonary bypass, and newer pharmacologic and 

- mechanical interventions to support the failing circulation 
~ have played primary roles, much of the improvement has 

_ beensecendary to the development of ancillary procedures 
and techniques. Sophisticated respiratory care, control of 
nas Cran negative pulmonary infections, and new approaches 
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fainutrition in Cardiac Surgical Patients 


Its of a Prospective, Randomized Evaluation 











to decrease the incidence of, and the mortality from, 
acute renal failure are a few such examples. 

A subset of patients undergoing open-heart operations, 
primarily those with rheumatic valvular heart disease, a 
commonly afflicted with a specific variety of malnutritio 
This “cardiac cachexia” is thought to result from: man, 
causes, including chronic congestive heart failure with 
attendant edematous state. Other contributory factors 
may include the nephrotic. syndrome, protein-losing gas- 
troenteropathy, fat malabsorption, or drug intoxication." 
Clinically, this state is characterized by protein-calorie 
malnutrition, with systemic manifestations of lassitude, 
weakness, a “vicious-circle” anorexia, and poor wound- 
healing. Additionally, these patients are frequently hy- 
poproteinemic, with resulting poor wound-healing.’ 

It has been a clinical impression that these patients, 
when subjected to cardiac surgical procedures, frequently 
develop prolonged requirements for artificial ventilation, 
difficulties with wound-healing, decubitus ulcers, and. 
other complications possibly related to an underlying mal- 
nourished state. Preoperative reversal of this cachectie 
state is usually difficult to achieve, because of the contin- 
ued presence of chronic congestive heart failure* and poor” 
appetite. 

Although the provision of additional calories and nitro- 
gen would appear, on the basis of a priori reasoning, to be 
beneficial under these circumstances, there has not yet. 
been an tinequivocal demonstration that the reversal of 
the “usual” catabolic state seen in the immediate postop- 
erative period! is clinically. beneficial. However, the feasi- 
bility and efficacy of total parenteral nutrition by cen- 
tral venous administration have been adequately shown. 
by laboratory and clinical studies." : 

The present controlled study was designed to determine = 
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the effects of poor nutrition on the results of cardiac sur- 
gery and whether.or not immediate postoperative reple- 
tion of nutrients by the parenteral route would influence 
these differences. Clinical and biochemical evidence was 
sought to determine any effects of this “prophylactic” to- 


- tal parenteral nutrition. 


MATERIALS AND METHODS 
Patient Selection and Population 


-. All patients above age 18 years who were to undergo open-heart 
procedures at the Massachusetts General Hospital were consid- 
ered as candidates for the study. “Malnourished” pat.ents were 
selected as those with a clinical history of recent weight loss ex- 
ceeding 4.5 kg within the past 12 months, an absolute weight of 
less than 15% below ideal as predicted from life insurance charts, 
or a clinical impression of malnutrition on the basis of initial 
physical examination or any one of these. The purposes of the 
: study were explained to all malnourished patients anc informed 
consent. was obtained. 

After acceptance into the study, a randomized, computer- 
planned code of treatment was broken for each patient, dividing 
the malnourished patients into group 1 (control) and group 2 (hy- 
eralimented) patients. Triceps skinfold thickness was mea- 
‘sured,’ utilizing skin. calipers. Preoperative nitrogen balance 
studies were performed in approximately one third of zll patients 
by collecting all excreta and determining total nitroger. excretion 


Table 1.—Formulation of “Cardiac Hyperalimentation 
- Solution” Used at the Massachusetts Generel 
Hospital, 1974 







Volume, 
mi 


360 























; Substance 
rotein. o 
“oo equivalent 

Dextrose 


Kcal 
98 


Amount 
28 gm 


Form Provided 
Freamine, 8.5% 

















Dextrose, 70% 350 gm 500 1190 











Potassium 30 mEq 10 
acetate, 
3 mEq/mi 
Potassium 20 mEq 10 
phosphate, 
E 2 mEg/mi 
Sodium ae 3.6 mEq 
< Magnesium Magnesium 4mEq 5 
` sulfate 
<: Chforide 17 mEq 
-Ascorbic acid 500 mg 2 
‘Multivitamins = Berocca C aki 1.0 
MVI concen- 
trate* 


t Used once weekly. Each 880 m! contains 4.5 gm ni:rogen, ap- 
proximately 1,300 kcal, and 2,280 mOsm/liter. 


1 
(Mainourished controls) 24 59.5 + 2.7 





2 
4(Malnourished, hyperalimented) 20 61.7 £2.2 


3 
{Nonmalnourished) 





54,8 + 2.3 
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Tasle 2.—Epidemiologic Gata 





No, of Patients Age (Mean -+ SE) 


by the Kjeldahl method. Preoperative dietary regimens, which 
usually ircluded a 500 mg sodium and 1,500 ml fluid restriction 
with no specified calorie or protein requirements, were not altered 
from the routine. ; 

An additional population of patients, known 4s group 3, ton- 
sisted of normal patients, ie, not malnourished by. the criteria 
listed above. Attempts were made to roughly matih these patients 
for age and diagnosis. Similar studies were performed on all pa- 
tients. 


Management of Group 2 
(Hyperalimentation) Patients: 


Following completion of the intracardiac procedure and rever- 
sal of systemic heparinization, a polyethylene eatheter was in- 
serted percutaneously into a subclavian vein, frequently on the 
side on which the pleural space had already been entered and 
drained with an intercostal catheter. This hyperalimentation 
“life-line” was used for no purpose other than administration of. 
the nutrient solution. A chest roentgenogram wa: obtained in the 
operating room prior to transfer to the surgical intensive care 
unit. On confirmation of proper location of the catheter tip, a.slow 
infusion of 5% dextrose in water was initiated. Once the patient 
was stabilized in the intensive care unit and adequately moni- 
tored, a nutrient solution, specially designed for the postoperative 
cardiac surgical patient, was administered (Table 1) at an initial 
rate of 3C ml/hr. This solution was designed to provide as great a 
concentration of nitrogen and calories per unit vclume as could be 
provided, using basic commercial solutions as ingredients. Each’ 
milliliter >f solution contained approximately 1.48 kcal and 5.1 mg 
of nitrogen. The clinical management of patients. undergoing hy- 
peralimentation therapy at the Massachusetts General Hospital . 
has been 2xtensively described.” The management of cardiac sure 
gical patients receiving hyperalimentation differed only slightly 
from this protocol. Because of the greatly increased concentration ` 
of glucose in this solution compared with ordinary parenteral nu- 
trition formulations (ie, approximately 20% to. 25% in the latter 
compared with 43% in the present solution), blood glucose concen- 
trations were monitored every six hours for the first 48 to 72 hours - 
of therapy and every 12 hours thereafter, rather then depending | 
entirely on urinary glucose excretion to determine glucose intoler- 
ance. Furthermore, because of the more serious consequences of 
transient bacteremias in patients with prosthetic intracardiac ma- 
terials, tke hyperalimentation life-line was changed frequently on 
the sudden presence of an unexplained fever that did not termi- 
nate witkin the ensuing two to four hours. ; 

In azotemic patients, a solution of the eight essential amino: 
acids and hypertonic glucose without electrolyte supplementation 
was administered in the place of the “cardiac hyperalimentation 
solution,” as has been described previously." 

Infusion rates were increased by increments. cf 10 ml/hr/24 hr 
until the maximum fluid tolerance was achieved. usually at 50 to’ 
60 ml/hr. Exogenous insulin was administered wien indicated for 











Sex Mortality 


Lived 





“Male Female Mortality, % | 






8 16 21 3 12.5 


6 14 16 4 20 
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Table 3—~Operative Procedures 





Procedure 


Table 4:—Nutritional Descriptors 







- No. of Patients With 
9.1 kg Weight Loss 
Preoperatively 






Triceps Skinfold © 
Thickness (mm = SE) 







Group 







OP E 1151.0 12 {50%} 
; 1140.9 11.(55%) 
13.3 0.9 0 







Dp glucose intelerance at even minimal infusion rates, Ad- 
< ditional solutions, such as antibiotics and cardiac pressor agents, 
ts were administered intravenously in routine fashion via a separate 
i atheter, Groups land3 patients received normal main- 











membe: of the dietary PER of the Massachusetts General 
>C Hospital was initiated preoperatively and continued throughout 
_ the postoperative stay, thereby assuring uniformity of dietary se- 
; lection and enccuragement to self-administer an adequate diet as 
early as possible. Patients were strongly encouraged to eat gener- 
ously, and special care was taken to provide those food substances 
that. were as palatable as possible within- the overall fluid and so- 
dium restrictions imposed. 

up 2 patients, the initial goal of the study was to dis- 
Parenteral feedings once oral dietary intake was greater 
500 keal/day: After the first several patients of all groups 
oe ied, however, it became apparent that few patients con- 
sumed this rather modest limit even by the time of hospital dis- 
cha herefore, hyperalimentation was discontinued in all pa- 
he fifth or sixth postoperative day once adequate fluid 
obtained by the oral route regardless of caloric intake. 
with persistent indications for nutritional support, 
h as prolonged endotracheal intubation or central nervous sys- 

tem complications, therapy was continued as necessary." 
> Nitrogen balance studies were obtained in the first postopera- 
> tive week in al groups of patients. Data were collected on special 
entry forms ard transferred to magnetic tape in an on-line com- 
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TOTAL NITROGEN BALANCE (mean gm/24 hrs} 
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Fig 1.—Total (intravenous and oral) caloric intake after open=- 
heart procedures in 66 patients. Intake remained low even by end 
of first postoperative week. Group 2 intake was greater {P < .001) 
than other patients for all days noted. 


Fig 2.—Uncorrected nitrogen balance studies before and. after 
open-heart procedures. Differences are not statistically signifi- 
cant. i 
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400 


“NET FLUID BALANCE 
; (mean mir 24hr) 





POSTOPERATIVE DAYS 


Fig 3.—Net fluid balance after open-heart procedures. Addition of 
hyperalimentation therapy in group 2 patients did not significantly 
increase positivity of fluid balance compared to that in other 


puter system utilizing MUMPS programing language. Data re- 
‘trieval and. analysis were performed at the completion of the 
‘study by the use of the same computer system. Statistical analy- 
ses. were performed, utilizing the Student t test or x? analysis and 
-assigned a one-tailed P value. 


RESULTS 


Patients. were entered into the study from Jan 1 
- through Oct 14, 1974. Fifty-four patients were originally 
selected as malnourished (groups 1 and 2), but six patients 
‘died in the operating room. In two patients, the cardio- 
vascular status was so tenuous as to preclude safe admin- 
< istration.of the nutrient solution, or the life-line use was 
supplanted by the need for drug administration during an 
emergency situation. In two instances, on reconsideration, 
-the patients declined entry into the study. Twenty-four 
patients of the remaining 44 were placed in group 1, 20 pa- 
-tients in group 2, and an additional 22 nonmalnourished 
patients were selected for group 3. 


_ Epidemiologic Data 


The majority of the malnourished patients were female 
and were somewhat older than the control patients (Table 
2). The overall mortality in malnourished patients (groups 
< Land 2) was 15.9% and was greater in group 2 patients 
‘than in group 1 (Table 2). If segregated by type of oper- 
ation, there were no differences in the two malnourished 
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populations, although there was a considerably higher per- 
centage of patients with coronary artery disease in group 
3 (Table 3). 


Metabolic and Nutritional Results 


Despite the fact that many patients in groups 1 and 2 
gave a history of more than 9.1 kg of weight loss preoper- 
atively (Table 4), triceps skinfold thickness in these pa- 
tients was not statistically less than in nenmalnourished 
patients. By the use of this criterion, groups 1 and 2 were 
also indistinguishable (Table 4). 

The total caloric intake for all patients was pene 
low for the entire first postoperative week (Fig 1). In 
group 2 patients, the caloric intake was obviously greater 
than in the other patients, because of the lack of signifi- 
cant oral nutritional intake even by the seventh postoper- 
ative day in all patients. 

Nitrogen balance studies in the first two postoperative 
days were difficult to calculate, because of the large’ 
amounts of blood and blood. products lost through chest 
drainage and then replaced. After gross stabilization of 
intravascular volumes, however, nitrogen balance (Fig 2) 
was slightly less negative from the third to the fifth post- 
operative day in group 2 compared to group 1, but group 3 
patients emerged with better nitrogen metabolism than’ 
did all malnourished patients from the fourth postopera- 
tive day on. Total fluid balance (Fig 3) was similar for all 
malnourished patients, but was more negative in non- 
malnourished patients after the fourth posteperative day. 
Additionally, the use of diuretic agents within this early 
period did not greatly differ among all three groups. Be- 
cause of fluid volume shifts in association with either 
blood administration. or diuresis or both, absolute weight 
changes were not thought to be adequate indicators of nu- 
tritional changes in the early postoperative period. = 

Patients in group 2 (receiving hyperalimentation ther- 
apy) were treated for 9.4+ 1.3 days (mean + SE; range, 4 
to 24 days). Twenty-six life-line catheters were. utilized 
(six requiring reinsertion because of the suspicion of sep- 
sis). No technical complications as a result of catheter 
placement occurred, nor were there any instances of cath-. 
eter-related sepsis as previously defined.’? Nineteen pa- 
tients received cardiac hyperalimentation solution, as 
noted in Table 1, three received a solution of essential L- 
amino acids and hypertonic glucose, and one. patient 
briefly received a protein hydrolysate mixture and the re- 
mainder of therapy was with the solution in Table 1. 


. Clinical Results 


The differences noted: between malnourished and nor- 
mal patients on the bases of clinical criteria were marked, 
but hyperalimentation therapy did not affect any of these- 
differences to a notable degree. For exampie, the time 
during which artificial ventilation was required in the 
postoperative period (Table 5) was similar in groups 1 and 
2, but all malnourished patients required this supportive 
care for a considerably greater length of time than did 
group 3 patients. By the fifth postoperative day, half of 
the group 3 patients had regained ambulatory status com- 
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Table 5. Clinical Ef fects of Malnutrition in YCardiac Surgery 





























PES Patients Ambulatory by Patients Fully Alert 
; Days of Controlled = = a Postoperative Day by Postoperative Day 
Group No. of Patients Ventilation (Mean + SE) = 5 (%) 5 (%) 
eo 24 3.46 +0.52 : 7 (30.4) 18 (78.3) 
2 20 -525 = 1.07 ~~ 8 (40) 15 (75) 
tand 2 malnourished) 44 4.27 = 0.57 ee 15 (34.9) 33 (76.7) 












os 
SEPZ 05 (groups 1 and 2 vs 3). 


22 2.64 + 0.28* 11 (50) 15 (78.9) 











ES Table 6.—Postoperative Complications Bo = 








































Group 
wih 
1 2 ; 3 
(Malnourished, (Mainourished, tand2 (Nonmalinourished, ee o 
Complication Control) Hyperalimented) {All Malnourished) Control) Total ft 
Excessive S Gostoparalive hemorrhage ate 
; requiring re-exploration 1 1 2 2 
Acute venal failure requiring dialysis 0 3 3 0. 
| Pneumonia 2 6 8 1 
Superficial wound infection 1 0 1 2 
Mediastinitis 0 2 2 0 
Respiratory failure requi ring trache- 


(8 





am. 


Table 7:—Hospital Duration and Costs 





; - Hospital Days (Mean + SE) : Hospital Costs* (Mean Dollars = SE) | 

Preoperative Days Postoperative Days Total Days Total Costs Postoperative Co: 
093. +.4.3 17:5 AS 26.8 + 1.7 10,084. 706 6,275 + 646. 

N25 3.4 18.7 +13 31.2 +37 12,290 1,395 9,630. 1562+. 
F218. 17:6 +14.7 24.8 + 1.9 9,255. + 689 5,472 + 692%. 





































ve of professional fees. 
tvs group ni P <05; 


; : € COMMENT 
t groups 1 and 2 were similar. By a daily evaluation of “ae 
t Be of consciousness {oti a scale including “alert,” The usual clinical criteria for malnutrition appear to be 
| difficult to apply in the instance of cardiac cachexia. Even 
the use of triceps skinfold thickness, which has been 
widely used in epidemiologic assessments of either malnu- 
trition or obesity,** had little value in separating these: pa- 
tients, possibly because of the tissue edema present in 
chronic congestive heart failure. Serum albumin concen- : 
trations and body weight measurements are, similarly, = 
idence of aca in the postoperative period difficult to compare in these patients, because of fre- 
hese complications and was not required in any quently associated hepatic and renal disease, and the sec- 
onmalnourished subjects. ondary hyperaldosteronism of congestive heart failure 
z he length of hospital stay and magnitude ef hospital that results in increased sodium and free water retention. 
`- costs are presented in Table 7. Neither the duration of The clinical separation of patients by history and physical 
E postoperative stay or total length of. hospitalization dif- examination was, in the final analysis, the only reasonable a 
fered among the groups. The overall hospital costs forthe — methed of separating the patients on the basis of preoper- pe 
malnourished patients as a group (1 and 2) were notably ative nutritional state. 
greater than the group 3 patients, and group 2 patients Total parenteral nutrition has clearly been established 
had higher overall Penial bills when. compared to group 1 as having an important role in the management of cardiac 
pation. Tao surgical patients. 2 The major indications for “routine” 
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parenteral nutrition in these patients have included acute 
renal failure and gastrointestinal or central venous sys- 
tem malfunction, which preclude safe enteral adminis- 
“tration of adequate food substances in the early posteper- 
-ative period. The demonstration of the safety of these 
“techniques in either a retrospectively studied group of pa- 
_ tients” or in the present study gives further impetus to 
the concept of nutritional support when indicated by con- 
~-ventional guidelines. 
The present study indicates that those patients judged 
-by clinical groups to be severely malnourished had less 
satisfactory results after cardiac surgery than a group of 
essentially similar, but nonmalnourished patients. Al- 
though all efforts were made to closely match group 3 with 
malnourished subjects, it became apparent that older, 
sicker, female patients with rheumatic mitral valvular 
heart disease were nearly always malnourished, so that a 
-perfect control in group 3 was not possible to achieve. 
< Despite the observations, indicating adverse effects of 
a preoperative state of malnutrition, on the results of 
cardiac surgery, this investigation failed to demonstrate 
important changes in those untoward effects in malnour- 
_ished patients receiving immediate postoperative paren- 
teral nutrition for five days at an average calorie and ni- 
trogen intake of approximately 1,000 kcal and 5 gm/day, 
respectively. The small amount of nutritional nitrogen ad- 
ministered in the early postoperative period by hyperali- 
< mentation was not able to provide a statistically signifi- 
cant change in uncorrected nitrogen balances. This lack of 
significant difference in nitrogen balance between groups 
and 2 may be due more to an inadequate amount of nu- 
ent supplementation rather than to an intrinsic lack of 
substrate utilization. The demonstration that such sup- 
portive therapy is feasible, safe, and capable of being ad- 
_ ministered within the fluid restrictions normally imposed 





in the early postoperative period, however, demands addi- 


tional dinical studies, perhaps of a longer duration of 
therapy at higher concentrations of nutrients. 

Since the patients assigned to group 2 actually sus-. 
tained a higher mortality and greater complications than 
other patients, one might suggest that hyperalimentation 
therapy actually had an adverse effect on tae outcome af- 
ter card:ac surgery. Since there are no studies extant to 
confirm any potentially adverse effects of nutritional sup- 
port on either renal function or Gram-negative infections, 
this is highly unlikely, and, rather, it is more probable that. 
on a random basis, patients in that group, because of the: 
relatively small number in the entire series, were just 
sicker patients. 

Although clinical studies of preoperative hyperalimen- 
tation in other groups of nutritionally depleted patients - 
have been initiated, there are no published reports ex-. 
tant that demonstrate unequivocal clinical benefits (J. E. 
Fischer, MD, unpublished data; S. J. Dudrick, MD, oral 
communieations, December 1974 and August 1975), The 
feasibility of preoperative hyperalimentatien in cardiac 
surgical patients has not been tested to date, although the 
possibility exists that had the severely malnourished. pa- 
tients received nutritional repletion prior to operation, 
the adverse effects of malnutrition might kave been di- 
minished. It appears to be important, therefore, that addi- 
tional studies be initiated wherein preoperative nutri- 
tional support be considered in severely malnourished | 
patients. ; 


Carol Demer, staff dietitian, aided in patient care and nitrogen balance 
determinations; Cindy Franklin, research assistant for the Hyperalimenta- ; 
tion Unit, helped with data collection and analysis; and Penny Prather and 
Eric Skinner, of the Laboratory of Computer Sciences, assisted in computer. 
programming and data retrieval. : 
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“Equivalent to cephalothin. 


tKeflin became available for clinical investigation early in 1962 and to the profession in 1964. 


a Brief Summary. Consult the package 


noes SERIOUS ACUTE HYPERSENSITIVITY 
mee m i re for: prescribing information. 


REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES, 

There is some evidence of partial cross- 
allergenicity of the penicilins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both 
drugs. 

Patients with allergy and ee ey 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy—Satety for use 






tions: Ke‘lin® (cephalothin sodium, 
indicated forthe treatment of 
sencus infections caused by susceptible 
ee st rains of the designated micro-organisms 
| diseases ‘isted below: 
and soft-tissue infecticrs, including 
Htonitis, caused by staphylococci 
eniciliinase and nonpenicillinase- 
oducino). group A beta-hemolytic 
i, Escherichia coli, 















Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy, If an allergic reaction occurs, 
discontinue-the drug and eat the patient 
with usual agents. 

“A though alteration in kidney function is 
fare: evaluation of renal status i is recom- 
mended. Patients with: impaired renal 

- function should be placed ona reduced 
dosage schedule to prevent excessive 


indication: Pravious alga 
aes losporins, 









inical confidence 
earned through 
experience 


Kefiin I. 


cephalothin sodium 





2 Gm.* in 100-ml. ampoule 
The confidence 
that comes with 10 years’ 
experience 


Exporte with Keflin has established a record of clinical 
effectiveness in serious skin and soft-tissue infections, 
including peritonitis, caused by susceptible strains 

of staphylococci (both penicillin-sensitive and penicillin- 
resistant), group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and Klebsiella. 


during pregnancy has not deen established. 
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If thrombophlebitis or superinfectio 
occurs, take appropriate measures. A 
false-positive reaction for glucose in: 
urine has been observed with some tes 
but not with Tes-Tape® (urine sugar. 
analysis paper, Lilly). 


Adverse Reactions: Maculopapular ras 
urticaria, pain, induration, tenderness, 
elevation of temperature, reactions rese 
bling serum sickness, anaphylaxis; 
eosinophilia, drug fever, neutropenia, 
thrombocytopenia, hemolytic. anem g, 
thrombophlebitis, transient rise in SGOT 
and alkaline phosphatase, rise in BUN. , 
decreased creatinine clearance, and a 
positive direct Coombs test have been 
reported. piora 
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Starting February 23, 
a new and important 
socioeconomic supplement 
to American Medical News... 


‘Concise, incisive analysis of 
the news and events tnat 
IMEACH on your vital in-erests 


‘Today, as the events affecting medicine mount in 
tempo and complexity, there is a critical need, 
oña continuing basis, to put the news into 
= focus--and perspective. 


-This the the purpose of IMPACT. 


tt will analyze and clarify the news, sorting out 
the essential from the inconsequential in the 
fast-breaking, often confusing events that are 
“challenging and changing the practice of medicine. 


Importantly, IMPACT will carry forward, in 

- compact form, the AMA's commitment to provide 
-a forum for the discussion of the social, ecoromic, 
- political, and ethical issues of concern to medi- 

_ eine. In so doing, IMPACT will present a 

- broad range of authoritative opinion--includ:ng 

- that which may be in variance to AMA policy. 


Consistent with the qualities that characterize the 
very best news analysis, IMPACT will be sharply 
_ focused, crisply written, and succinctly edited. 
Watch for IMPACT! It will appear in AM NEWS with 
the last issue of each month, starting February 23. 


If you'don’t now receive AM NEWS, subscribe 
today. 










ie eal servi 
~ every hospital service... 
_ the more hands 
that use it 


Unlike many other antibacterial 
© skin cleansers, pHisoHex® creates a 


bacteriostatic film that reduces resident 


hand staph and other gram-positive 


= bacteria to minute fractions of original 


“levels after a few days of regular use. 
Thus, the pHisoHex hand is continu- 


ously protected —even between scrubs 


—through cumulative action when 
pHisoHex is used as directed. RINSE 


THOROUGHLY AFTER USE. pHisoHex 
should not be used on burned or de- 


nuded skin. See brief summary for full 
details of warnings, contraindications, 


colloitat dispersion of hexa- 
chloraphene 3% in a stable emulsion consisting of 
entsufon sodium. (sodium octylphenoxyethoxyethyl 
ether sulfonate) 50%, petrolatum 7%, lanolin cho- 
lesterols 0.7%, methylcellulose, polyethylene glycol, 
polyethylene glycol manosteerate, lauryl myristyl di- 
sthanolamide: sodium benzoate, and water. pH (5.0 
to-6.0) is adjusted with hydrochloric acid. All ingredi- 
ents w/w. ; 
Actions: pHisotiex has bacteriostatic action against 
staphylococei.and other gram-positive bacteria, Cumu- 
lative antibacterial action develops with repeated use. 
Indications: pHicoHex is indicated for use as a surgi- 
cal serub anc a bacteriostatic skin cleanser. It may 
alšo-be used for wash ng to control an outbreak of 
gram-positive infection in the nursery when good hos- 
pial practice has been inadequate as a totai program 
of infection control. it should 5e used only as tong as 
necessary for infection contro... (See Warnings.) 
“Contraindications: pHisoHex should not be used on 
burned or denuded skir, R should not be used as an 
occlusive dressing, wet pack, or lotion. It should not 
be: used routinely for prophylactic total body bathing. 
lt should not be usec as a vaginal pack or tampon, 
oron any musous membranes. pHisoHex should not 
be used-on persons with sensitivity to any of its com- 
ponente, it should not be used on persons who have 
dernonstrated primary light sensitivity to halogenated 
phenol derivativas beca ise of the possibility of cross- 
sefisitivity-to Rexachlorophens. 
Warnings: RINSE THOROUGHLY AFTER USE, espe- 
cially trom sensitive areas such as the scrotum and 
perineum, : 





Infants, especially premature infants or those:.with 2 


contains a colloidal dispersion of sexachiorophene 3% in a stable emulsion 
consisting of entsufon sodium (sodium oetyiphenoxyethoxyethy! ether 


sulfonate) 50%, petrolatum 7%, lanolin cholesterols 0.7%, methylcellulose, 


hydrochloric acid. All ingredients w/w. 


dermatoses, are particularly susceptible «o hexachio- 
rophene abscrption. Systemic toxicity may be mani- 
fested by signs of stimulation (irritation) of the 
central nervous system, sometimes with convulsions. 


Vacuolization has been reported, with a symmetrical, 
rostrocauda! distribution in the brainstem reticular 
formation of premature infants of low Birth weight, 
especially those with skin rashes and wounds, who 
were washed with 3% hexachiorophene. However, 
the clinical correlates of such vacuolization have not 
been established since these infants also had criti- 
cal clinical conditions or pathologic findings of in- 
dependent etiology. Some recent opinins express 
particular concern with respect to the usa of pHisoHex 
on premature infants, Although the sciestific picture 
is still incomplete, pHisoHex should notbe used on 
premature infants unless, in the judgmert of the pre- 
scribing physician, its use is required by the unique 
circumstances of an individual case. 

When preparations containing hexachiszophene are 
left in contact with burned or denuded akin or mu- 
cous membranes, sufficient hexachlorophene may be 
absorbed to cause toxic symptoms. 


pHisoHex SHOULD BE DISCONTINUED PROMPTLY 
IF SIGNS OR SYMPTOMS OF CEREBPAL IRRITA- 
BILITY OCCUR. Experimental and clinigal evidence 
indicates that hexachlorophene toxicity is reversible. 


in a small number of reported cases, fatal intoxica- 
tions from hexachlorophene have occusred. These 
cases include misuse of 3% hexachloxophene on 
burned skin, or exposure to a powder accidentally 
containing approximately 6.5% hexachlorsphene. Ex- 
aminations. of brain tissue in some of ese cases 
revealed vacuolization like that which gan be pro- 
duced in newborn experimental animals following 
repeated topical application of 3% hexachlorophene. 





polyethylene glycol, polyethylene elycol monostearate, lauryl myristyl 
diethanclamide, sodium benzoate, and water. pH (5.0 to 6.0) is adjusted with 






























pHisoHex is intended for external use only. If swal- 
lowed, pHisoHex is harmful, especially to infants and 
children. pHisoHex should not be poured Into megs- 
uring cups, medicine bottles, or similar containers 
since it may be mistaken for baby formula or other 
medications. 

Precaution: pHisoHex suds that get into the eyes 
accidentally during washing should be rinsed out 
promptly and thoroughly with water. 

Adverse Reactions: Dermatitis and photosensitivity. 
Sensitivity to hexachiorophene is rare; however, pef- 
sons who have developed photoallergy to similar 
compounds also may become sensitive to hexachls- 
rophene. 

In persons with highly sensitive skin, the use of 
pHisoHex may at times produce a reaction character- 
ized by redness and/or mild scaling or dryness, espe- 
cially when it is combined with such mechanical fac- 
tors as excessive rubbing or exposure to heal or cold. 
Treatment of Accidental Ingestion: The accidental 
ingestion of pHisoHex in amounts from 1 to 4 oz. has 
caused anorexia, vomiting, abdominal cramps, diar- 
rhea, dehydration, convulsions, hypotension and 
shock, and in several reported instances, fatalities. 
The stomach should be evacuated by emesis or gas- 
tric lavage followed by 2 oz. of olive oll or vegetable 
oil and then by a saline cathartic with symptomatic 
and supportive treatment as indicated. See package 
insert or POR for details. 

How Supplied: pHisoHex is available in unbreakable 
plastic squeeze bottles of 5 ounces, 1 pint, plastic 
bottles of 1 galion, and Ya oz. (8 miy unit packets, 
boxes of 50. pHisoHex should not be dispensed from, 
or stored in, containers with ordinary metal parts. 
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John Barrett, MB; Edith Miller, MS; Martin S. Litwin, MD 


< © Stored human biood of varying age was passed through 
polyester mesh (Pall) micropore blood transfusion (pore size, 
401). Passage through the filter resulted in decreased screen fll- 
tration pressure (SFP) of the blood and increased filter weight. 
Numerous microaggregates were removed, but SFP did not re- 
turn to normal after filtration. 

On the basis of this research, we conclude that polyester 
mesh mi ropore blood transfusion filters are not as effective as 
Dacron wool. (Swank) transfusion filters in removal of micro- 
a s from stored human blood. If a polyester mesh filter 
ust be used, It ls recommended that once occlusion of the filter 
occurred, the filter should then be discarded and another in- 
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porem of microaggregates in blood stored under 

L7 standard blood bank conditions is now a well recog- 
nized occurrence.'-* The presence of microaggregates is in- 
dicated by an increase in screen filtration pressure (SFP) 
f the blood.*** Transfusion of blood containing micro- 
ggregates has been implicated in the developmert in hu- 
“mans of posttraumatic pulmonary insufficiency.?*!*" 
The simplest method for removal of microaggregates 
from blood transfusions containing such particles is by ad- 
‘Ministration of the blood to patients through micropore 
blood transfusion filters. The two types of micropore fil- 
Lers most widely used are Dacron wool (Swank) filers and 
pleated polyester mesh (Pall) filters. Filtration character- 
istics of the Dacron wool filter for multiple transfusions of 
‘human blood have been previously described.’ This study 
determines in similar fashion the filtration characteristics 
jf the polyester mesh filter. 


METHODS AND RESULTS 


«Twenty-five units (1 unit=approximately 500 ml) cf human 
blood that had been stored in citrate-phosphate-dextrose (CPD) 
solution under standard blood bank conditions at 4 C fo> varying 
periods of time were used in this research. All wera filtered 
through pleated polyester mesh micropore blood transfusion fil- 
ters, and various indexes were measured before and after filtra- 
tion. 








Accepted for publication June 19, 1975. 
From the Department of Surgery, Tulane University School of Medicine, 
‘New Orleans. Dr Barrett was an Ainsworth Scholar from University Col- 
lege; Cork, Ireland, and a Surgical Research Fellow. 
: : Reprint requests to Tulane University School of Medicine, 1430 Tulane 
Ave; New Orleans, LA 70112 (Dr Litwin). 
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F 'iltration Characteristics o of 
Polyester Mesh (Pall) Microware 
Blood Transfusion Filter 


Outdated Human Blood 


1. One unit of blood (average age, 34 days) was filtered through ©. 
each of five polyester mesh filters. Before filtration, average SFP 
was 256 mm Hg; after filtration, average SFP decreased to 18mm 
Hg (P < .0025) [Fig 1]). Slight differences in average platelet and 
white blood cell counts and average plasma hemoglebin levels be- 
fore and after filtration were not of statistical significance. There 
were no changes after filtration in average hematecrit readings; 
serum protein concentrations, or whole blood viscosities at 23. in- 
verse seconds (23 sec~* [Table]). 

Prior to Elood filtration, each filter was saturated with normal... 
saline solution and then weighed. After the unit of blood had 
passed thrcugh the filter, it was weighed again. Average weto 
weight of the material removed from each unit: of blood was 4.2". 
gm. 

2. Seven units of blood (average age, 25 days) were passed 
through a single polyester mesh filter. The SFP of each unit was. 
elevated prior to filtration (Fig 2). After passage of five units, the” 
filter became occluded and no further blood could be passed under 
gravity pressure. When a pressure cuff was applied, the remain- 
ing two units were pumped through. 

Sereen filtration pressure of each of the units was lowered by 
passage through the filter (Fig 2). After filtration, there were no 
statistically significant changes in hematocrit readings, platelet or 
white blood cell counts, or plasma hemoglobin leveis. 

Prior to ältration, the filter was saturated with normal saline 
solution and then weighed. After filtration of the seven units of 
blood, the filter was again weighed. Total wet weight of the mate- 
rial removed from all seven units of blood was 23.2.gm. Sh ARG 

3. Three units of grossly outdated human blood (more. than 90 ee 
days old) were filtered through a single polyester mesh filter, Prior 
to filtration, each of the units had a markedly elevated SFP (Fig 
3), but no gross blood clots were present. The filter became oc- 
cluded after gravity passage of only one half of the first unit of _ 
blood, and the remaining two and one half units were pushed - 
through under pressure. Filtration of the second unit led to a 
marked inerease in SFP after filtration. After filtration of the 
third unit, 3FP rose still further. 


Unexpired Human Blood 


1. One o? each of five units of seven-day-old bleed was passed 
through each of five polyester mesh filters. Average SFP prior to 
filtration was 172 mm Hg, and after passage through the filters, 
average SFP was 17 mm Hg (P< 0125) [Fig 4]). No statistically 
significant:changes occurred after filtration in average platelet or. 
white blood cell counts or average plasma hemoglobin levels... 
Average hematocrit readings, plasma protein concentrations, and ` 
whole blood viscosities at 23 sec"! were also not altered by filtra- : 
tion (Table). us 

Prior to filtration, each filter was saturated witi normal saline 
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SINGLE PALL-->90 DAYS OLD Fig 2.—Seven units of expired human blood were passed through single poly 

ester mesh (Pall) filter. Many microaggregates were removed without damage 
to remaining cellular elements. SFP indicates screen filtration pressure: wec 
white blood celi count; plasma Hgb, plasma hemoglobin level: 





Average Changes Occurring in Five Units of Banked Human. ; 7 
Blood After Polyester Mesh (Pall) Filtration 


Expired Blood* Unexpired Blood} ` 
Before After Before After | 








Hematocrit reading, % 


2 3 Plasma proteins 
Unit Nomber Albumin, gm/100 ml i : 2.88 


ted pamat blood with markedly ele- Globulin, gm/100 ml : 1,97 
Fibrinogen, mg/i00 mi 


Blood viscosity, centipoises 
at 23 inverse sec 
(23 sec-}) 


* Blood was 34 days old. 
+ Blood was 7 days old. 


hen weighed. After the unit of blood had been fil- COMMENT 
älter was weighed again. Average wet weight of the That microaggregates accumulate in banked blood has ; 
emoved by each filter from each unit of blood was 3.8 been well established.* Transfusion to animals through 
E 2. standard transfusion filters of blood containing such par- 
anits of seven-day-old human blood were passed ticles has been demonstrated to be associated with devel- 
nh polyester mesh. filter. Average SFP of four of the opment of detrimental pulmonary changes.’ 
For this reason, it seems reasonable that miero- 
aggregates should be removed before blood is transfused. _ 
Filtration through micropore blood transfusion filters ap- 
tration, the filter was saturated with normal saline Pears to be the simplest method for removal of this 
i then weighed. After filtration of the five units of amorphous debris. i 
fiter was again weighed. Total wet weight of the mate- The polyester mesh micropore blood transfusion filter 
from all five ‘units of blood was 8.0 gm. | consists of a polyester mesh filter screen arranged in a 
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ig 4. Average changes in seven-day-old human 
blood after passage through polyester mesh (Pall) 
transfusion filters. As occurred with outdated blood 
: (Fig 1), large numbers of microaggregates were re- 
ved. However, other microaggregates passed fil- 
ter and screen filtration pressure (SFP) after filtra- 
ion did not return to normal. Other cellular elements 
were sot damaged. WBC indicates white blood cell 
count: free plasma Hgb, free plasma hemoglobin 
“level. 
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“remaining cellular elements. SFP indicates screen 
filtration. pressure; WBC, white blood cell count; 
plasma Hgb, plasma hemoglobin level. 


pleated, accordion-like fashion (Fig 6). Its total filtering 
area is 160 sq em. The strands of the filter are arranged in 
a lock-weave manner so that they are mechanically bound 
o each other at each crossover. The uniform-size pores 
formed by this arrangement are 40u square. The filtering 
element is supported by a larger mesh screen (fore size, 
1,25 mm) immediately preceding and in juxtaposition to 
t. The entire apparatus is enclosed in an outer rigid poly- 
propylene housing. The unit requires no priming and is 
designed to be interposed between the transfusion con- 
tainer and a standard intravenous set. It adds 6 cm to the 
length of the overall intravenous set. 
In the present experiments, the polyester mesh filter 
‘caused no detrimental changes in the formed elements of 
the biood. This was true for outdated as well as for unex- 
-pired seven-day-old blood. The filter did not cause changes 
in plasma protein concentrations. Satisfactory flow rates 
` were achieved by gravity flow for up to five units of hu- 
man blood through a single filter. In one experiment, the 
filter became occluded with debris at that point, bat an ad- i 
‘ditional two- units could be pumped through. 
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Fig 5.—Five units of seven-day-old human blood ee sah 

“were passed through single polyester mesh (Pall) fil- ma”! 100 
er. As occurred with outdated blood (Fig 2), many @Before 
microaggregates were removed without damage to OAfter . 
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As evicenced by a reduction in the SFP of all filtered: 
blood, the polyester mesh filters also removed large quan- 
tities of microaggregates. Greater quantities. of blood . 
could be passed through polyester mesh filters than 
through Dacron wool filters before filter occlusion oc- 

curred, but this increased passage was at the expense of 
allowing microaggregates to pass. 

The experiment illustrated in Fig 3 was. conducted to 
determina whether aggregates would pass the 40p pores: 
when pressure was used to force blood. through an oc- 
cluded polyester mesh filter. Obstruction of the filter. oc- 
curred a“ter filtration of only 250 ml of this miero- : 
aggregatz-rich blood. When pressure was then applied to 
force passage of the remaining blood, SFP after filtration — 
rose progressively. Blood of this advanced age would cer- 
tainly noz be used clinically for transfusion; nevertheless, 
this experiment demonstrates that once microaggregate — 
occlusion of the polyester mesh filter has occurred, the — 
danger then exists that particles may be forced through 


the filter if pressure is applied. For this reason it appears 
-that once occlusion. of the polyester mesh filter has oc 
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“Fig €:~Palyester mesh (Pall) micropore blood transfusion filter. 
Polyester mesh screen with uniform-size pores 40u square is ar- 
tangad ir pleated, accordion-like fashion (A). Total filtering area 
is 16) sq. om.and is enclosed in rigid polypropylene housing (B). 
Entire apoaratus is 6 cm long. Upper spike is inserted into trans- 
“fusion coatamer and standard intravenous set fits into lower out- 
“eb port, 


eurred, the filter should then be discarded and a new one 
inserted. 

Using a 48, filter, Solis and Gibbs* showed that microag- 
gregates in che 40 range are not all removed by this filter. 
In his research, it appeared that aggregates smaller than 
40x and indeed, others up to 50a in diameter passed 
through the filter. He further suggested that even though 
the filter:may disrupt the “binding” forces of other larger 
aggregates, such disruption may only be temporary and 
the aggregazes may reform distal to the filter. 

In this research great numbers of microaggregates 
“were removed by the polyester mesh filter. This was dem- 
onstrate by the increase in filter weight after the blood 
“had passed <hrough it and the decrease in SFP of the fil- 
-tered bload. Certainly, larger amounts of blood can be ad- 
ministered through this filter than through standard 
“transfusion filters before detrimental pulmonary changes 
are indueed However, SFP of the blood after filtration 
was higher than that of blood passed through Dacron wool 
filters.” These data indicate that the polyester mesh filter 
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does not: effectively remove all microaggregates. 

As yet there is no evidence that detrimental pulmonary 
effects occur in the human after infusion of blood contain- 
ing microaggregates between 204 and 40» in diameter. In 
recent animal experiments, however, microaggregate-rich 
blood was transfused through polyester mesh filters to 
dogs. Average SFP of the transfused blood after filtra- 
tion was 26 mm Hg. The animals developed an increase in 
pulmonary arteriovenous shunting of blood and a decrease 
in pulmonary diffusing capacity for oxygen. When a 
ilar group of dogs was transfused through Dac: 
filters, average SFP of the blood after filtration was on! 
mm Hg, and they did not develop similar-detrimental pul 
monary changes. ee 













This investigation was supported by Contract No. DADA 17-67-C-7049, : 
Surgical Directorate, US Army Medical Research and Development Com- : 
mand. 
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. Ariatiovencus (AV) shunts were created using modified um- 
bilical veins in baboons. The shunts consisted of veins removed 
from human umbilical cords tanned by either dialdehyde starch 
or glutaraldehyde 2% and surrounded with a polyester fiber 
“mesh. Twelve fistulas were constructed employing the femoral 
-. or axillobrachial vessels. Six of the seven straight axillobrachial 

shunts remained ‘patent for up to four months during the period 
of study. One of two loop fistulas and three femoral AV fistulas 
thrombosed because of kinking. There were no infections, mural 
disruptions, or aneurysm formations. Angiogram results and his- 
tologic studies confirmed the maintenance of graft function, 
morphologic appearance, and tolerance to repetitive punctures. 
<: (Arch Surg 111:60-62, 1976) 


TYhe need for additional and improved grafts to create 
„A. arterial fistulas for hemodialysis has focused on a va- 
riety of materials such as autogenous saphenous veins, al- 
lografts, and collagen tubes, including the moditied bovine 
heterograft.* Lack of available veins, mural disruption, 
aneurysm formation, thrombosis, and infection have oc- 
curred with sufficient frequency to justify the continued 
search for a graft capable of maintaining strictural in- 
tegrity, patency at luminal diameters of approximately 4 
to 6mm, resistance to infection, and tolerance to repeti- 
tive punctures. Previous work from our laboratery showed 
that human umbilical cord vein, modified as a vascular 
prosthesis, could function satisfactorily as an arterial con- 
duit.” This involved removal of the vein from the cord, 
„tanning the vein, and surrounding it with a polyester fi- 
-þer mesh to provide additional mechanical strength. Ten- 
-sile strength studies in our laboratory (unpublished data) 
had previously shown that the addition of a polyester fi- 





2 Nepepted for publication June 23; 1975. 
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Arteriovenous Fistulas Constructed With 
odified Human Umbilical Cord Vein Graft 
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ber mesh to isolated tanned umbilical vein provided 3 
strength properties equivalent to saphenous veins and bo- 
vine heterografts. The present study was directed to as- 

sess the use of this new graft ‘in the creation of arterio: 
venous {AV) fistulas. E 


MATERIALS AND METHODS 


Human umbilical cords were obtained at delivery, thoroughly 
rinsed with a normal saline solution, and refrigerated in plastic 
bags for periods not exceeding one week prior to chemical modi- 
fication. The latter procedure was performed under sterile condi- 
tions, using either dialdehyde starch or glutaraldehyde 2%. Tan- 
ning with the former was accomplished after 20 hours, using a 
concentration of 1.8% buffered to pH 8.8. Tanning with glutaral- : 
dehyde required several changes of solution within a 48-hour pe- 
riod to provide effective cross-linkage and protein stabilization 
(unpublished data). When these processes were completed, polyes- 
ter fiber mesh was sutured about the entire length and: cireum- 
ference of each umbilical vein to form a supportive network. The 
internal diameters of the grafts ranged from 4.0 to 5.5 mm. The 
dialdehyde-starch-treated grafts were stored in an alcohol solu- ` 
tion until use. Glutaraldehyde-treated grafts were stored in a di- 
lute glutaraldehyde solution. Prior to implantation, the grafts 
were carefully rinsed with a normal saline solution for as long a as 
20 minutes, using three separate washes. “3 

Babocns weighing between 12 and 22 kg. were used for this: 
study. Anesthesia was induced with 1.mg/kg of intramuscularly 
injected phencyclidine hydrochloride (Sernylan). Twelve AV fis- 
tulas were constructed; nine employed the axillobrachial vessels 
and three employed the femoral vessels. Heparin sodium (4 mg/ 
kg) was. administered. systemically to the baboons prior to ocelu- 
sion of the artery and vein for construction of the fistula. All. 
anastomoses were performed end of graft to'sides of artery and 
vein using 6-0 polypropylene (Fig 1). Angiograms were routinely 
performed during operations. Postoperatively, the grafts: were. 
punctured at weekly intervals for up to four months, employing . 
either 16-gauge standard hemodialysis cannulas or No. 17 or 19 | 
needles. Additional roentgenographic studies were performed by 
injecting contrast media directly into the graft. The modified um- 


-- bilical grafts were removed from the animals at intervals of three 
-weeks to four months. Cultures were taken of all specimens. His- 
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Fig 1.~Operative view. of axillobrachial arteriovenous fistula. 






Fige —Graft removed after four months following 20 punctures. 

> Organizing fibrin (arrow) was present at one site presumed to be 

~~ secondary to puncture trauma. Inner capsule consisting of mus- 
cular. (M} and collagenous (C) components of umbilical vein is 

7 _ noted to right of polyester fiber mesh (P). Desmoplastic response 
is present in area of latter. 









tologic studies. were performed with hematoxylin-eosin and Mas- 
son trichrome stain. 


RESULTS 


~ Graft ‘patency was maintained for the duration of this 
‘study i in six of the seven straight-line fistulas implanted 
in the axillobrachiai vessels. One of the two loop fistulas 
: occluded secondary to kinking. The three AV fistulas im- 
` planted in the femoral region occluded at one, three, and 
four weeks. This was also presumed to be due to kinking, 
since the baboons usually kept their hips flexed. The inter- 
nal diameters cf the implanted grafts ranged from 4.0 to 
5.5 mm. Eetasia or aneurysm formation did not occur. 
Hemorrhage from the puncture sites did not occur to any 
great degree when gentle compression was applied for ap- 
proximately five minutes following removal of the needle. 
At the time of intraoperative punctures, it was noted that 
bleeding was minimized and almost neglible if the thick- 
ness of the umbilicai vein graft exceeded 0.5 to 0.8 mm. At 
` the time of removal of the grafts, previous sites of punc- 
_ tures coald not be identified by gross examination, except 
for focal tears of the polyester fiber mesh in three grafts. 
This did not interfere with graft function or patency and 
-did not result in aneurysms. There were no infections in 
~ this series and cultures of representative segments of all 
_ the grafts yielded no growth. 
Histologic examination of all the grafts showed a mild 
‘polymorshenuclear leukocytic infiltration in the outer cap- 
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sule adjacent to the polyester fiber mesh. There was very 
little inflammatory response in relation to the umbilical 
vein component of the graft. Later specimens showed 
macrophages in the outer capsule. A moderate desmoplas- 
tic response was also noted in the area of the graft, in re- 
lation to the polyester fiber mesh. In one graft, focal orga- 
nized fibrin was noted on the luminal surface (Fig 2). This 
was probably related to one or more needle punctures. 


COMMENT 


The results of this study suggest that the modified um- 
bilical cord vein graft can function effectively for the cre- 
ation of AV fistulas. Additionally, the graft itself could be 
punctured repetitively without inducement of aneurysms, 
mural disruption, thrombosis, infection, or notable bleed- 
ing. The latter was minimized by utilizing grafts with 
thicker walls. Although the polyester fiber mesh was torn 
in several instances by the puncturing needle, mural dis- 
ruption or aneurysm formation did not occur, This might 
be related to the fact that a desmoplastic response occurs 
on the outer surface of the graft forming an outer capsule 
that provides further mechanical strength. The findings of 
an organizing fibrin plaque at the blood interface in one 
graft suggests, however, that the response to repetitive 
trauma may still confer limited longevity to any graft. 
Microscopically, there was no evidence of mural thick- 
ening. This represents a decided advantage over saphe- 
nous veins where arterialization will frequently result in 
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intimal, subintimal, or r medial a Kegorlasia 3 With. progres- 


_ phenomena, as well as to the tolerance of these grafts to 
- repetitive punctures in a clinical situation. One must also 
consider the very nature of the nonviable umbilical vein 
eomponent and its potential for being thrombogenic. This 
study, as well as those we performed’ using this graft in 
~ the arterial system for periods exceeding one year, show 
highly satisfactory patency rates and suggest that this 
material is quite inert with respect to thrombogenesis. 

- Reexploration of these grafts and those previously per- 
formed by us*'° as arterial bypasses in baboons showed 
that direct surgical access could be obtained with relative 
vease. This is in contradistinction to the severe indamma- 
tory response to the bovine heterograft that precludes 
easy removal. It is possible that with this type cf graft, 
should there be need for removal after repetitive punc- 
tures or potential thrombosis, a secondary reimplantation 
could be easily performed by reanastomosis to the re- 
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8. Mergan A, Lazarus M: Vascular access for dialysis. An J Surg 
129:432-439, 1975. 

- 4. Wilson SE, Hermosillo CX, Parsa F, et al: Experimental infection of 
Dacron ‘and bovine grafts. J Surg Res 18:221-227, 1975. 
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with arteriovenous fistulas and bypasses for hemodialysis. Surge-y 76:1018- 
1023, ‘1974, 
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_ sion of these events, failure of the fistula will occar. Fur- : 
_ ther long-term studies are required with respect to these — 


ined ends at the arterial and veno ; 
The tanning process converts the ordinari y flaccid t um- 
bilical vein to a more rigid tube capable of some flexibil- 
ity. Kinking does occur with loop fistulas and across flex- 
ion sites end may result in thrombosis. The straight-line | 
fistulas maintained an excellent patency. The increased 
strength provided to the graft by the tanning agents is- 
effective in preventing aneurysms and in providing the re- 
quired tolerance to repetitive needle punctures. Increased 
resistance to infection may also bè related to the forma- 
tion of crcss-linkages between protein moieties. A decided 
advantage of the. modified umbilical vein graft is the 
availability of smaller diameters capable of maintaining 
patency. The human umbilical cord vein may provide a” 
satisfactory alternative graft for blood access. 


Nonproprietary Name 
and Trademark of Drug 


Phencyclid:ne hydrochloride—Sernylan. 
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Delayed Correction of Anorectal 


a continence Due to Anal Sphincteral Injury 


i “Pare F Togibara, MD, Ward O. Griffen, Jr, MD, PhD 


7 e ‘True anorectal incontinence, often the result of obstetrical 

or ‘surgical injury tothe anal sphincteral muscles, can be identi- 
; tied precisely. Although a variety. of surgical procedures are 
_. available for correction of this defect, this report describes 
<- the rep: ethod of overlapping the severed ends of the anal 
sphincteral muscles. Five patients had injuries associated with 
the birth of children; cne patient had had a previous surgical in- 
Jury; and one patient had anal tuberculosis. Only the last patient 
d not have an excellent result, and he experienced consid- 
rable improvement. 
eh Sure 411:63-68, 1976) 

















‘noreeta. incontinence may be defined as a variable 
. loss cf ability to control the release of bowel con- 
tents, whether that is flatus or solid fecal material. Oper- 
tive or obstetrical i injury to the external anal sphincter 
nd puborectalis muscles has been one of the major causes 
anorectal incontinence. Immediate surgical repair of 
he injury, if proper, as in obstetrical situations, should be 
eal. When performed at a later date, many surgical pro- 
< cedures used to correct anorectal incontinence due to such 
-< injury are associated with high failure rates. 
“A good surgical procedure should be appropriately se- 
-lected in each case. The technique of surgical repair de- 
‘scribed below should be applicable with excellent results 
>- for most cases of anorectal incontinence due to anal 
sphincteral. injury.'* The technique is not suitable for a 
‘major injury of the puborectalis muscle; the anal sphinc- 
. teral injury of this magnitude, fortunately infrequent, is 
_ difficult to repair by any surgical means. 


REPORT OF CASES 


Seven cases are presented here. A medical regimen was first ini- 
tiated when. feasible. Preoperatively, there was a thorough ca- 

-. tharsis of the gastrointestinal tract. The technique of- surgical 
repair used was a modified classic repair with. overlapping of the 
_ identified ends of the sphincteral musculature (Figure). The ends 
. were dissected out and mobilized leaving adequate fibrous tissue 
-on the ends for additional tissue strength; special attention was 
directed to avoiding devascularization, denervation, and shred- 
-ding of the muscle fibers. The internal anal sphincter remains to- 

; gether wth the external anal sphincter in mobilization. The cir- 
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cumference of the anus was overcorrected to admit just an index 
finger. Any hard sear tissue in the anoderm was excised when nec- _ 
essary. No colostomy procedures were performed. Postopera- 
tively, auxiliary measures were used to protect the repair. = 0:0 
Case 1.—A 50-year-old man had had two separate hemorrhoidee- 
tomies in the past for the chief complaint of pruritus ani; Subse. 
quently, he experienced an inability to control flatus, liquid, and. 
some solid stools; this required that he wear perineal pads. Pru- 
ritis ani became more pronounced and resulted in skin changes as 
disclosed on anal examination. The anal canal was patulous with 
scattered scarring of the anoderm. The patient was unable to ef- 


fect closure of the anus; in fact, contraction could not be noted by 


palpation or inspection. Electromyographic probing of the exter- 
nal anal sphincter was performed, which indicated that the exter- 
nal anal sphincter was present in the immediate vicinity of the 
sear; the patient had good postural reflex in the pelvic floor mus- 
cles. A clear-cut rectosphincteral refiex was also recorded. 

At operation, the anoderm was elevated and the external anal 
sphincter was identified anteriorly. Severe diffuse scarring and- 
binding of the external anal sphincter was encountered, although | 
the major portion of the muscle was intact. It was divided in the 
midline and sutured in the overlapped position. 

Postoperatively, the patient regained excellent continence, suf- 
fering only an occasional passing of flatus. Pruritus ani was also 
corrected with elimination of perineal soilage. Six months later, 
electromyography of the repair site clearly demonstrated the 
presence of the normally functioning external anal sphincter 
muscle. 

Case 2.~A 52-year-old man had had anal abscesses drained 
three times in one year prior to being seen at this hospital. Since 
then, he had experienced gross-incontinence. He also had ‘active — 
pulmonary tuberculosis. Anal examination disclosed seropurulent 
discharge from a large open wound reaching posteriorly almost to. 
the anorectal angle. A large portion of the puborectalis had been 
destroyec. Biopsy specimens of this area showed Langhans giant 
cells on microscopic sections. Following eight months of anti- 
tuberculosis therapy, the anal area completely healed with scar 
formation. However, the patient remained subject to gross in- 
continence, 

Through a posterior approach, the ends of the sphincteral mus- 
cles were identified and repaired in an overlapping fashion. The 
raphe anococcygea was divided to facilitate movement of. the 
sphincteral museles. 

Considerable improvement in anorectal continence. was 
achieved. The patient regained the sensation of rectal filling. He 
was now able to anticipate and hold formed stools for some time. 
Control of liquid bowel movements and flatus was regained. How- 
ever, when the patient was examined several months postopera- 
tively, a large portion of the recreated posterior wall was fibrous 
and the anal circumference was. somewhat large and failed to 
close completely. Thus, the patient has circumanal soiling to some 
degree. He can control this problem with the proper anal canal 
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leaning technique and he may benefit from a second procedure 
that uses an anterior approach. 

`- CASES 3 through 7.~These cases all involved obstetrical injuries; 
the longest period of incontinence was 25 years. Two patients had 
-> ‘tears extending proximally through the rectovaginal wall. One of 
these patients had complete rectal prolapse due to lack of perineal 
“support. Both of these patients experienced gross inecntinence 
and a lack of rectal filling sensation. The other three patients 
experienced partial continence to formed stools, but complete in- 
~-¢ontinence to flatus and liquid bowel movements. 

The surgical repairs were anterior in approach. The zechnique 
“cof overlapping muscle repair was used. In addition, the rectovagi- 
nalseptum was recreated with additional reinforcemeat of the 
“pelvie floor by approximation of the divided perineal body. All five 
patients regained complete continence to flatus and to l.quid and 
formed stools. The patient with rectal prolapse has had no recur- 
“ence of the prolapse in two years’ follow-up. 



























COMMENT 
Causes of Anorectal Incontinence 





There may be considerable impairment in anatomic 
structures that are essential for anorectal continence. 
However, one’s environment may be conveniently altered 
or some degree of adaptation may take place in time so 
< that the impairment may be remarkably well tolerated. 
On the other hand, there may not be any structure! abnor- 
mality; incontinence may be present in cases of severe 
constipation. Moreover, circumanal soiling may be “nor- 
mal” for a great number of men and may be mistaken for 
anorectal incontinence. This may be easily corrected by 
simple instruction in anal cleansing. Incontinenc2 due to 
severe constipation, diarrhea, and circumanal soiling are 
ited here to emphasize the need to identify clearly these 
causes because they are frequently observed. However, 
ey do not constitute true anorectal incontinence. 
In order to understand anorectal continence and in- 
ntinence, a thorough knowledge of the interrelationship 
of pelvic floor muscles, the rectum, and the central nervous 
system (CNS) is desirable. 
Clinically, anorectal incontinence occurs in a veriety of 
situations: senility; CNS injuries; acquired and congenital 
diseases of the CNS; rectal mucosal prolapse; rectal pro- 
lapse; feeal impaction; severe diarrhea; extensive in- 
flammatory process of anorectal area; malignant tumors 
im anorectal area; stricture at the anal level; accidental in- 
- juries of the rectum or anus; obstetrical and operative in- 
juries at the anal level; and pull-through type of resection 
of the lower part of the rectum. 
For proper treatment, the etiologic factors in each case 
should be clearly identified. Minor impairments may re- 
sult: in’ occasional fecal soiling that is easily treated. In 
`: some cases, the etiologic factors may not be apparent on 
routine examination. A complete anorectal examination is 
then essential and may include electromyography of the 
external anal sphineter or pelvic floor muscles to ascertain 
the intactness of the normally functioning muscles. A spi- 
-nal myelogram may also be necessary. Sometimes, more 
‘than one.cause may be present. 
` Operative injuries to the anus (mainly, the puborectalis 
or the external anal sphincter) resulting in incontinence 
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A, Scarred anoderm is excised. B, External anal sphincter initially. 
identified away from scarred area; primarily blunt dissection 
heips avoid devascularization and denervation. C, Approximated; | 
anoderm transected ends of external anal sphincter freed from 
scarred area. D, Overlapped ends of external anal sphincter su- 
tured together with double rows of mattress sutures. 


were once common. The clinical situations in which ano- 
rectal incontinence due to sphincteral injury may be pres- 
ent are as follows: 


Anorectal operations 

Fistulsctomy 

Hemocrhoidectomy 

Drainage of anorectal abscesses 

Forcible dilation of the anus 

Packing of the anus following some 

anorectal operations 

Extensive anal sphincterotomy 
Obstetrizal injury 

Trauma to anal sphincteral mechanism 


There has been considerable decrease in the incidence of ... 
this etiolegic category due to better anorectal surgical ard 
obstetrical management. Still, fistulectomy, drainage of | 
anorectal abscesses, and obstetrical injuries constitute the- 
major causes of anal incontinence due to injury. ; 

The mechanism of anorectal incontinence due- to` 
sphincteral injury may be secondary to either one or any 
combination of the following: (1) increase in the circum- 
ference of the anus and failure of complete closure; (2) re- 
placemen: of a large portion of the sphincteral circum- 
ference with scar tissue preventing normal contour and 
corrugatien of the anoderm; (3) extensive scarring, thus 
binding the anal sphincteral mechanism; (4) disruption of 
the anal canal; and (5) injury to the anorectal angle. 
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oe hone on be fbröus tissue and may also fail to effect an 
< adequate closure, regardless of the magnitude of the cir- 
< cumference. Of course, the smaller the circumference, the 
-< legs the severity of incontinence. However, the change of 
` fecal irapection will obviously increase with a progres- 
sively smaller circumference. 
By multiple infolding within the anal canal, the normal 
corrugation of the specialized skin (anoderm) lining the 
=y anal canal assists in adequate closure of the anus. Fol- 
-` lowing some operative injuries to the anus, a sufficient 
amount of firm scar tissue may be formed that will not 
< permit adequate infolding of the remaining anoderm for 
_ the maintenance of continence. Thus, flatus and liqiud 
_ stool may escape. When there is diffuse and extensive 
searring ir the ana! canal, the sphincteral muscles may be 
_ intact, but are so bound by the sear tissue that they fail to 
contract. Disruption of the anal canal usually occurs in 
“> women during childbirth and may range from the min- 
imal i injury of a tear in the perineal body to the more se- 
vere injury of a tear that extends into the rectum. Since 
> the tear is usually situated anteriorly, the degree of dis- 
ruption: giving rise to anorectal incontinence may be sur- 
-= prisingly small. This anterior injury is repaired quite sat- 
` isfaetorily. An interruption of the external anal sphincter 
- toa similar degree posteriorly may be well tolerated, since 
the posterior wall is quite thick due to the puborectalis 
‘sling: if, however, fecal incontinence develops as a result 
of simultaneous injury of the posterior aspect of the pubo- 
„rectalis, the magnitude of the injury is usually great and 
. surgical repair may be quite difficult. Fortunately, such an 
injury is infrequent. 










Surgical Treatment 


The existence of a variety of surgical repairs empha- 
sizes both the difficulty in obtaining consistently good re- 
sults and the diverse anatomic derangements in each case. 
The following surgical procedures are available: 


~ Use. of pelvic floor muscles 
. Classic repair, simple apposition of the 
transected sphincter muscles 
Modified dassic repair, overlapping of transected 
sphincter muscles 
_-Reefing of the sphincter muscles 
Mobilization of scar tissue and sphincter muscles to 
narrew the anus 
Fa Repairs with pull-out sutures held over buttons 
_ Use of perineal muscles other than sphincteric muscles 
-O Puborectalis repair {postanal perineorrhaphy) 
_. Puboceeeygeus repair 
<. Use of flaps of other muscles 
os - Gluteus - Š 
‘Adductor ongus 
Gracilis ` 
` Cireumanal fascial strips connected to gluteal muscles 
< Thiersch wire 
` Ideally, che original anal circumference should be re- 
stored ane somewhat overcorrected; the reconstituted 
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anal canal must be of suitable length. The circumference — 
should be muscular and not. fibrous tissue, although: at 
times surgical judgment and the type of procedure elected 
may dictate that much of the fibrous portion of the anal 
canal must be left in and even utilized in the repair. If at 
all possible, pelvic floor muscles that are innervated by the 
somatic mixed nerves of sacral segments S-2, S-3, and S-4 
should be the muscles of choice. They participate in pos- 
tural tone that insures fecal continence at all times under 
normal conditions. Pocket defects and scar tissue should | 
be eliminated. Above all, if the defect is at the anorectal _ 
angle, mediated by the puborectalis, the correcting prose- : 
dure should recreate this anorectal angle. oh a 

Sepsis, the stress of increase in intra-abdominal - pres- 
sure, and bowel movements are major impediments to e 
tensive anal reconstructive procedures. Sutures throug 
muscles in this area tend to cut through over a period 
of several days. Thus, the classic repair of dissecting 
out, identifying the transected ends of the external anal 
sphincter, and simply approximating them end to end had 
a high failure rate. In a 1940 study by Blaisdell,’ question- 
naires were submitted to the members of the American — 
Proctologic Society concerning the results of delayed re- 
pair of sphincter lacerations. Among 133 cases thus col- 
lected, the classic surgical repair was most frequently 
used. Only 42% of the results were classified as “good”: 
38%, “improved”; and 20%, “poor.” Surgery due to ob- | 
stetrical injuries had distinctly better results than did op- 
erations due to anorectal surgery. ; 

Recent experiences indicate that excellent results may — 
be obtained with a modified classic repair.** In this tech- 
nique, the transected ends of the sphincter muscles are 
dissected out, overlapped on. each other, and approximated 
with double rows of mattress sutures as illustrated in the . 
Figure. This procedure was used in our seven cases. 

The anal circumference may be narrowed by reefing the _ 
sphincteral muscles at some distance from the site of in-... 
jury and scar tissue. In women, the reefing may be accom- 
plished through the vaginal route if the site of anal injury — 
is not anterior.’ This procedure deliberately leaves the 
injured site intact. 

A large bulk of scar tissue containing the transected = 
ends of sphincteral muscles may be mobilized as flaps and 
sutured together, adding strength to the repair. Meticu- 
lous dissection of the severed ends of the sphincter is 
avoided.‘ E 

Sutures, which may be placed through the ephibictent 
muscles to approximate them, may be brought out on the 
skin surface and tied over buttons at some distance from © 
the approximated museles.** Such suture techniques may 
lend strong support to the repair. At times, the external > 
anal sphincter cannot be identified on one side. A muscle 
such as the transversus perinei superficialis may be mobi- 
lized to bridge a large. sphincteral gap.’ 

In the puborectalis repair (postanal perineorrhaphy), a 
dissection plane is developed between the internal anal 
sphincter and the external anal sphincter posteriorly; the 
puborectalis is identified and both of its limbs are approxi — 
mated in i the midline, thus accentuating the anorectal — 
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- angle. This type of repair has been successfully used espe- 
-cially in persistent incontinence following the repair of 
~ rectal prolapse.* 

Muscles. other than those of the pelvic floor have been 
used with variable success. These other muscles are less 
than ideal because they do not have the postural reflex 
mechanism intrinsic to the pelvic floor muscles that makes 
them clearly suited to the maintenance of fecal conti- 
nence. Moreover, these other muscles have to be mobilized 
from a distant area, The gracilis muscle, however, has 
been used with a surprisingly high rate of success. The use 
Cof these extrapelvie muscles is indicated in situations in 
` which innervation of the pelvic floor muscles are defective 
(eg, myelomeningocele or after operations where S-2, S-3, 
and S-4 are sacrificed), and in which there is extensive loss 
of anal sphincter muscles.» 

Faseial strips obtained from fascia lata have been 
_ wrapped around the anus and sutured to gluteal mus- 
des.‘ Obviously, individuals with repairs using any- 
“thing other than pelvic floor muscles need to learn and 
consciously maintain a new way of fecal continer.ce. 
Thiersch long ago devised a simple method to narrow 
the anus, particularly in cases of rectal prolapse." This 
: method controls not only the prolapse, but also, so some 
_ degree, the incontinence with which it is associated. The 
method may also be used for incontinence due to sphinc- 
teral injury in appropriate cases. Recently, Goligher’® ex- 
pressed the view that surgical repairs of sphincteral in- 
, other than obstetrical injury, eventuating in fecal 
Incontinence have such a high failure rate that they are 
impracticable; he believes that any apparent bene‘it from 
‘some procedures, especially those utilizing the distant 
muscles and fascial strips, are probably due to scarring 
and narrowing of the anus, which can be obtained by the 
Thiersch wire: On the other hand, the Thiersch wire is 
often unsatisfactory because it must be removed in cases 
of infeetion or extrusion. Actually, with recent techniques 
utilizing the proper muscles, a high rate of success can be 
achieved in the restoration of normal continence. Appro- 
< priate function of the muscles after repair can be clearly 
demonstrated by electromyography. 

-The choice of secondary measures is equally important 
as the choice of the surgical procedure. Postoperatively, 
the greatest danger to the surgical repair is disruption 
due to bowel movements or other physical stresses before 
adequate tissue strength has been attained. Prophylactic 
antibiotic coverage may be used to minimize circumanal 
sepsis. For optimal results, Parks and McPartlir.* use a 
prior diverting colostomy, especially for repair of anal in- 
continence due to nonobstetrical injuries. We believe that 
{f one adheres to the following therapy, bowel movements 
-and excessive flatus will be prevented for a satisfactory 
period of time: postoperatively, nothing ingested orally 
for at least seven days; bed rest; the insertion of a naso- 
gastric tube, if necessary; and preoperatively, a thorough 
mechanical bowel preparation. Stress to the perineal area 
may be minimized by bed rest for at least a week. An in- 
dwelling Foley catheter is required. These measures have 
been used to supplant a colostomy in our cases. 
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Nonoperative Treatment 

Surprisingly, satisfactory anorectal continence may be 
achieved in some cases with an appropriate medical regi- 
men that should be tried first whenever feasible.** Anal 
canal cleansing may be all that is needed to: control anal 
soiling of minimal incontinence. Dietary control consists 
of a low-residue diet and avoidance of foods that increase 
the frequency of loose bowel movements or the production 
of flatus. Drugs that will decrease the propulsive contrac- 
tions of the intestine or increase segmental contractions 
of the colon at the expense of propulsive ones: may be used 
on a long-term basis. Enemas may be administered peri- 
odically during the day to keep the rectum empty. Appro- 
priate exercise of the perineal muscles also may improve 
the condition. 


CONCLUSIONS 


The presence of true anorectal incontinence should be 
clearly established. The cause and severity of the inconti- 
nence should be determined by careful histery and thor- 
ough examination. Operative and obstetrical injury is a 
major cause of anorectal incontinence. Mild incontinence 
will respond to nonoperative treatment consisting of anal 
canal cleansing, low-residue diet, proper drags, perineal 
muscle exercises, and periodic enemas. Apprepriate surgi- 
cal correction should be considered in severe incontinence 
due to anal sphincteral injuries. For most cases, a surgical 
procedure of suturing the severed ends of the sphincter 
muscles in an overlapping fashion is suitable, and with 
auxiliary measures, the results are excellent. 
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From Failure 


Edward A. Fittenhouse, MD, Robert W. Barnes, MD 





@ Jugular venous flow velocity (JVFV) was analyzed by the di- 
rectional Doopler velocity detector in an experimental model to 
distinguish: postoperative acute cardiac tamponade from myo- 
ardial feiluxe In eight dogs. Cardiac tamponade was produced 
Infusien of saline solution into the pericardial cavity; acute 
yocardia! failure was created by temporary occlusion of the left 
anterior descending artery and circumflex coronary artery. 
| A decreasa in mean arterial pressure of only 10% was associ- 
cae ated with a decrease in JVFV of 30% + 6% (mean + SE) in the 

~: tamponade croup compared to 10% + 2% in the myocardial fail- 
ure group. The difference was statistically significant (P < .005) 
and persisted to severe levels of hypotension. An increase in 
venous pressure to 8 mm Hg resulted in a decrease in JVFV of 
% +17% In the tamponade group, but only 12% + 6% 
<01) in the tallure group. Thus, there is an early notable de- 
crease In JVFV in tamponade, which allows differentiation from 
myocardial failure. 

(Arch Sure 111:67-70, 1976) 























pes open heart surgery, the clinical signs of 
; hypotension, decreasing cardiac output, rising 
venous pressure, oliguria, and cool moist skin may present 
a diagnosti: dilemma. Although several possibilities exist, 
differentiation between acute cardiac tamponade and “low 
output syndrome” due to acute myocardial failure is crit- 
ical"? Tamponade requires urgent surgical therapy, 
whereas inzervention in acute myocardial failure may be 
detrimeatai. In the past, differential points, such as the 
amount of chest drainage or type of surgical procedure 
performed, have been helpful, but not necessarily diagnos- 
tie? 
In an attempt to distinguish more clearly between these 
two mechanisms of circulatory failure, the jugular venous 
flow velocicy (JVFV) was studied with the direction- 
al Doppler velocity detector in an experimental model. A 
differenee in venous velocity patterns may. be expected, 
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because tamponade causes a restriction in ventricular fill- 
ing, and myocardial failure is due to inadequate contrac-. 
tility of the left ventricle. 


MATERIALS AND METHODS 


Eight mongrel dogs with an average weight of 21 kg were 
anesthetized with pentobarbital (Nembutal) sodium, 30 mg/kg, 
and received mechanical respiratory assistance. Catheters were 
inserted into the left femoral artery and left jugular vein =. 
for monitoring of arterial and central venous pressure on a 
multichannel recorder. A left thoracotomy was performed and. 
balloon-oecluding cuffs were placed around the left circumflex and. 
anterior descending coronary arteries. In some animals, an.’ 
electromagnetic flow probe was positioned around the ascending 
aorta for determination of cardiac output. A catheter was left in 
the pericardium for purposes of infusion and pressure measure- 
ment. Water-tight closure of the pericardium was then’ 
formed. The chest was closed and the animal allowed to breathe 
spontaneously. Respiratory excursions were recorded by a strain- 
gauge pneumotachograph. 

The JVFV was determined from a directional Doppler probe 
placed at 45° to the right jugular vein. Application of the direc- 
tional Doppler velocity detector has been described in detail else 
where.’ Basically, the piezoelectric crystal emits a 10-megahertz 
beam that is directed into the blood stream. The moving blood 
cells reflect the sound beam, which is shifted in frequency in pro: 
portion to the velocity of blood flow. A second crystal receives the 
reflected ultrasound; by utilizing a cireuit described by McLeod,’ 
simultaneous forward and reverse flow can be determined and the 
analogue output recorded separately. 

Graded cardiac tamponade was: produced by incremental infu- 
sion of a saline solution into the pericardium and sequential he- 
modynamie alterations were recorded. Once a severe shock state 
was reached, the fluid was withdrawn. The procedure was per- 
formed 14 times in the eight animals. 

Progressive acute myocardial failure was created by gradual ` 
cuff occlusion of the anterior descending and circumflex arteries, 
while serial measurements of altered hemodynamics were per- 
formed. After a severe state of hypotension developed, the occlud~- 
ing cuffs were deflated and the animals allowed to recover. Acute 
failure was produced 11 times in the eight animals and was ran- 
domly altered with tamponade. 


RESULTS 


In the cardiac tamponade group, definite alterations oc- 
curred in JVFV before any of the other hemodynamic 
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pressures:in acute myocardial failure. 
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‘measarements had changed greatly. Prior to instillation 
ud into the pericardial sac, peak inspiration was often 
associated with a decrease in JVFV (Fig 1). However, the 
pattern ehanged to an increase in peak flow veolocity dur- 
ing max mum inspiration in the very early phase of car- 
diac tamponade. 
Peak fow velocity declined rapidly with sequential fluid 
installat on and production of tamponade (Fig 2). In con- 
trast, myocardial failure resulted in very little decrease in 
= SVFV, even at notably hypotensive levels (Fig 3). As 
-skowe ir Fig 4, a decrease in mean arterial pressure of 
_ only & in the tamponade group resulted in a fall in JVFV 
of 18% t5% (mean + SE). This is quite different from the 
myocard al failure group, in which the same pressure drop 
resulted -n a decline in JVFV of only 6% + 2%. The differ- 
ence wag statistically significant (P <.05). A 10% decrease 
. in mean arterial pressure was associated with a decrease 
in JV#V in the tamponade group to 30% + 6% below con- 
trol; however, in the failure group, JVFV decreased only 
10% + 2%. This highly significant difference (P < .005) in 
peak ¿VFV between the two groups persisted, even to se- 
verely hypotensive levels. In a similar manner, the JVFV 
decreased to a much lower level in the tamponade group at 
corresponding cardiac outputs. 
In both groups, there was a gradual increase in venous 
pressure, as arterial pressure declined. The JVFV de- 
creased importantly in the tamponade group before 
< venous pressure rose significantly (Fig 5). When mean 
venous pressure rose from a control of 2mm Hg to 5 mm 
Hg, J/FV decreased 88% + 3% in the tamponade group, 
but orly 14% + 10%. in the failure group (P <.05). When 
venous pressure reached 8 mm Hg, JVFV had decreased 
41% + 11% in the tamponade group, and only 12% + 6% in 
“the failure group {P < 01). 
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Fig 5.--Comparison. of changes in jugular venous flow veloc 
with corresponding increases in venous pressure in cardiac tam. 
ponace and myocardial failure. 


COMMENT 


The occurrence of cardiac tamponade following heart 
surgery is a serious and, possibly, fatal complication.’ An’ 
incidence of 3.4% was reported by Nelson et al? and a 
range of 3.9% to 6.4% has been reported by others.»*« Eng- 
elman and associates' pointed out the difficulty in rec 
nizing cardiac tamponade, especially after the first. 
operative week. They believed the delay in diagnosis 
principally responsible for ‘the high mortality in their 
patients. 

Although cardiac compression often can be easily diag- : 
nosed under many conditions,” complicating factors may. a 
delay its recognition and treatment in the postoperative | 
period. Of critical importance is the distinction between 
tamponade and acute myocardial failure. The signs, symp- 
toms, and laboratory findings may be remarkably similar 
for both conditions. Carey and associates’ found the same 
hemodynamic changes (decrease in cardiac index and _ 
mean arterial pressure, and elevation in venous pressure) _ 
associated with both tamponade and circulatory failure 
due to coronary occlusion in the experimental animal, al- < 
though their study did not include an analysis of venous _ 
flow velocity. = a 

Nelson and associates? made the observation that pas 
tients undergoing aortic valve replacement and those with . 
a postoperative thoracic drainage of greater than 600 ml 
were more likely to have tamponade. Fishman et al re 
ported that in tamponade, right atrial pressure rose to — 
equal left atrial pressure, whereas both atrial pressures _ 
tended to rise concurrently in myocardial failure. How: 
ever, venous pressure may be falsely elevated by shivering +, 
or guarding. " These guidelines may be helpful, but they __ 
are in no way diagnostic. 
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atterns of venous inflow to the heart have been well 
studied and related to cardiac and respiratory events, 
Inspiration augments flow in the superior vena cava nor- 
mally and during cardiac tamponade.“ Our studies have 
indicated that in many cases, JVFV in the dog decreased 
‘during inspiration, which is similar to the flow velocity in 
other more peripheral veins.’* However, one of the first al- 
-terations in the dynamics observed during cardiac tam- 
-ponade in our preparation was the development of peak 
_ jugular venous flow during inspiration. The exact mecha- 
_ nism involved is at present unknown, but the restriction 
- in right ventricular filling may have caused the pressure 
-and flow characteristics of the superior vena cava to be re- 
fleeted more distally in the peripheral venous system. 
“The hemodynamic alterations associated with acute 
_ myocardial failure have been thoroughly analyzed." Ba- 
sically, there is a reduction in cardiac output and arterial 
pressure secondary to failure of the heart to pump blood 
_efficiently. The central venous dynamics have been less 
_ extensively studied. It has been suggested that in some 
patients, venous return may be reduced in cardiogenic 
shock.” Although in certain cases venous return may be 
` decreased secondary to oligemia, the majority of patients 
have a normal or only slightly reduced intravascular vol- 
— ume?» Weil and Shubin” pointed out that if venous 
< return: were normal, overt congestive right ventricular 
“failure and pulmonary edema would be expected. These 
‘authors suggested that a more likely course of events was 
a reduction in- venous return secondary to redistribution 
of blood in the vascular bed and, possibly, pooling in the 
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-venous system. Although our study did not include mea- 


surement of volume flow, there was a gradual reduction in 
venous flow velocity during progressive myocardial fail- 
ure. The phasic flow patterns in the superior vena cava 
have been assessed during tamponade, but there is little 
information concerning the sequential changes in JVFV. 
Matsuo and associates” noted a sharply decreased JVFV 
in a patient with pericardial effusion, which returned to 
normal immediately following pericardiocentesis. 

Our studies demonstrated an important decrease in 
peak JVF'V in the early phase of cardiac tamponade, even 
prior to an appreciable decline in arterial pressure or in- 
crease in venous pressure. Thereafter, flow velocity de- 
creased precipitously as tamponade worsened. An appre- 
ciably different pattern was observed in the myocardial 
failure group. The JVFV decreased gradually as cardio- 
genic shock progressed, thus allowing a differentiation of 
the two conditions. 

These studies were performed in animals, and a similar 
evaluation will have to be carried out in patients to deter- 
mine its clinical applicability. In the postoperative period, 
monitoring of JVFV in patients suspected of developing: 
myocardial failure or tamponade would be simple and 
might allow definitive diagnosis early in the course of de- 
velopment ef either complication. 
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Creatine Phosphokinase Release as a Measure - 





© In anesthetized dogs, a pneumatic tourniquet was applied to 
i hind limb for one, two, or three hours. Resultant ischemic dam- 
-ageto skeletal muscle was assessed by creatine phosphokinase 
(CPK) Jevæis In the femoral venous blood of the experimental 
limb after the tourniquet was released. The CPK levels did not 
ise after lease of one-hour occlusion in three experiments. 
| The elevation of CPK values was demonstrated after occlusion 
for two hours in three of four experiments, and after occlusion of 

ey three hoursain all four experiments. When a three-hour occlusion 
was: interrupted for 15 minutes after each hour in three experi- 
nts, elevation of CPK levels was minimal or absent. Thus, 
keletat muacle injury, as measured by the level of venous CPK 
a elevation, becomes apparent after two to three hours of occlu- 

:- slon anc can be prevented by short periods of recirculation. 

S (Arch Sarg 111:71-74, 1976) 





















a Hess by pneumatic tourniquet is a popular tech- 

SAL nique for plastic and orthopedic surgery of the ex- 

tremities since it provides a bloodless field. However, con- 

sequent isehemia leads to tissue anoxia, and, if prolonged, 

to cellular damage. As to the length of time that a tourni- 

< quetear ba applied safely, opinion varies from one’ to two 

hours’; irreversible damage has been demonstrated in 
three? to four hours.* 

Althouga the occluded extremity consists of many tis- 
“gues, creatine phosphokinase (CPK) is found mainly in 
skeletal mascle.* The purpose of this investigation is to 

study the relationship between duration of pneumatic 
tourniquet: application and release of CPK as an index of 
Skeletal mascle injury. 
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Tourniquet Effect on Skeletal Muscle 


. MD; Hsueh Hwa Wang, MD; Marvin Richard Blumenthal, MD 






MATERIALS AND METHODS 


Fourteen experiments and four control studies were performed 
on 11 dogs that weighed from 16 to.25 kg. They were anesthetized. 
with intravenously administered pentobarbital sodium, 30 mg/kg. oe 
Separate studies were performed on each hind limb in seven 
animals after allowing an interval of at least ten days between : 
experiments. 

In each study, an indwelling catheter was placed in the femoral 
vein of the experimental limb for sampling femoral venous et- 
fluent; another indwelling catheter was placed in the jugular vein 
for sampling systemic venous blood. The experimental limb was 
elevated for ten minutes and wrapped with an elastic bandage to 
minimize venoué content. A pneumatic cuff was placed around the 
thigh and inflated in Jess than one second to 300 mm Hg to assure 
rapid cessation of arterial inflow. Occlusion was maintained for - 
one to three hours and then released, thereby allowing recireula- : 
tion of the extremity. 

Paired samples of femoral and systemic venous blood were ob- 
tained at specific time intervals before and after tourniquet occlu- 
sion. The last samples were taken two to three hours after release... 
of occlusion. All samples were analyzed for CPK activity byo _ 
spectrophotometric method"? and expressed as mU/ml serum (the » 
normal upper limit for human serum is 40 mU/ml); also, pH was 
measured with an Astrup apparatus.‘ 





RESULTS 
Control 


Four sham-operated animals were observed for six. | 
hours. Paired samples of systemic and femoral venous . 
blood were drawn hourly and CPK levels were detere 
mined. The systemic value closely approximated the fem-. 
oral value in each pair. The CPK level of 29+ 3.6 mU/ml _ 
at the beginning of the control experiments gradually _ 
rose to 67+ 15 in six hours. One of these experiments is il- 
lustrated in Fig 1, first panel. 





One-Hour Occlusion 


Tourniquet occlusion was applied for one hour in a three 


Creatine Phosphokinase Release—Chiu et al 71 





: e~e Femorgi venous blood 
- CONTROL 
o~a Systemic venous blood 


i100 
































ONE HOUR ISCHEMIA 


1004 


TWO HOUR ISCHEMIA 








CPK (mU/mi serum) 


300 

200 | 

100 4 
aaa 


By 





THREE HOUR ISCHEMIA 

TAFOD mes 
300 4 
“B00 
AEE 








4 


=e ay y 
=I o i 2 
TIME IN HOURS 


: Fig 1.—Comparison of femoral and sys- 
vtemic venous. creatine phosphokinase 
(GPK) levels, one experiment from each 
group as labeled. In lower three panels, 
shaded areas denote periods of tourniquet 
occlusion; 0. is time of release of occlu- 


periments. In this group and in those describec subse- 
juently, two paired samples of systemic and Zemoral 
venous blood were obtained at an interval of one-half 
hour.prior to inflation of the tourniquet: After release, 
“paired samples were drawn at frequent intervals for three 
hours, and for two hours in the other experimental groups. 
The femoral CPK levels of the three one-hour oeclusion 
experiments are illustrated in Fig 2, A. Before occlusion, 
- the level of CPK ranged from 26 to 38 mU/ml, and three 
hours after release, from 46 to 81 mU/ml. No abrupt 
changes in CPK level were noted after tourniquet release. 
Following recovery from anesthesia, all animals walked 
normally without signs of discomfort. 


Two-Hour Occlusion 


The femoral venous CPK levels from the four experi- 
‘ments in which the tourniquet was applied for two hours 
is illustrated in Fig 2, B. Prior to occhision, CPK values 
were all below 52 mU/ml. In three of the four experi- 
ments, CPK activity increased after release of the tourni- 
quet, reaching levels of 203, 273, and 450 mU/ml two hours 
later. In the. simultaneously drawn systemic venous 
sample, CPK levels measured 93, 120, and 209 mU/ml, re- 
“spectively. The experiment with the highest CPK levels is 
shown in Fig 1, third panel. Interestingly, the abrupt rise 
did not begin until at least one hour after tourniquet re- 
lease. In the remaining experiment of this group, the rise 
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TIME IN HOURS 





Fig 2.—Femoral venous creatine prosphokinase (CPK) levels in all occlusion experi ~ 
ments: A, one-hour; B, two-hour; © and D, interrupted and uninterrupted. three-hour ©. 
occlusion, respectively. Each curve represents one experiment; shaded area denotes =< 
ion. occlusion deriod; and 0 designates time of final release. 





in CPK level that occurred after release of occlusion did — 
not exceed that seen in the sham-operated controls. After- 
recovery from anesthesia, the animal with the highest. 
CPK level was observed to favor the experimental limb 
for three days. 


Three-Hour Occlusion 


The femoral venous CPK levels in the four experimental ` 
limbs in which the tourniquet was applied for three hours 
is illustrated in Fig 2, D. Prior to occlusion, values ranged 
from 23 tc 52 mU/ml. After tourniquet release, CPK lev- 


_els increased in all experimental limbs. This increase was 


evident from the first sample drawn 15 minutes after 
tourniquet release. The magnitude of the rise varied, and 
at two hours, femoral venous CPK levels ranged from 122 
to 1,372 mJ/ml. The corresponding systemic venous range 
was 110 to 1,276 mU/ml (Fig 1, fourth panel). The two anj- 
mals in which the highest CPK levels developed favored 
the experimental limb, one for two days and the other for 
six days. 


Three-Hour Interrupted Occlusion 


In three experiments, tourniquet occlusion was applied 
for three hours, but after each hour, the limb was recircu- 
lated for 15 minutes by temporary release of the tourni- 
quet. The femoral venous CPK levels in these experiments 
are illustrated in Fig 2, C. Two hours after the final re- 
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“Tourniquet Occlusion and Femoral Venous pH Changes* 


Duration of -Before 
Occitsion : Occlusion 

Pie “732+ 0.02 

ope 2hr oo 7.29 = 0.03 
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23 hr nteruptad 7.33 = 0.03 


End of 
. Occlusion 


703+ 0.01 
6.94 + 0.03 

6.76 = 0.03 
708: 0.01* 

7.07 = 0.02} 

7.06 + 0.02¢ 
* After first hour of occlusion. 


oe After second hour of occlusion. 
: i After third hour of occlusion. 



















_ lease, CPX level has gradually risen to 70, 104, and 142 
nU/mi. When Fig 2, D, which represents uninterrupted 
e-hour occlusions, is compared to Fig 2, C, the differ- 
ence is clearly evident. In the three-hour interrupted oc- 
clusion experiments, there were no abrupt rises in CPK 
evels after release. Also, none of the animals showed 
‘unctiona” impairment of the experimental limb after re- 
covery from anesthesia. 





“Source of Elevated Venous CPK Values 


In all Experimenta that demonstrated elevated venous 
K values after release of the tourniquet, the femoral 
rel always exceeded the paired systemic venous level, 
hus. confirming the source of CPK as the experimental 
imb. Figure 1 illustrates the femoral and systemic venous 
°K levels in four experiments, each representing one 
group: control, one-hour, two-hour, and three-hour occlu- 
sion. The sham-operated and one-hour occlusion experi- 
< ments had almost identical values in the paired samples at 
all samplng times. By contrast, when a rise in venous 
GPK level oceurred after release in the two- and three- 
hour oeclusion experiments, the femoral venous CPK level 
‘was consistently higher than the simultaneous systemic 
value: The time lag before a systemic level reached a spe- 
cifie femoral level was about one-half hour. In the three- 

` hour oeclusion experiment, the systemic venous value ap- 
“proached ¿he femoral level two hours after the rise began. 








Venous pH 


Determination of pH was made on all blood samples. 
The systemic venous pH showed little or no fluctuation 
<: throughout the entire study. The femoral venous pH 

changes gre summarized in the Table, Prior to tourniquet 
occlusion, the values ranged from 7.24 to 7.33. At the end 
‘of one, two, and three hours of occlusion, average femoral 
“venous pH deelined progressively to 7.03, 6.94, and 6.76, re- 
spectively. Fifteen minutes after release, all pH values re- 
turned promptly te preocclusion values. The three-hour in- 
terrupted occlusion experimental animals behaved as if 
they had undergone three separate one-hour occlusions. 


; COMMENT 
The effects of one to three hours of pneumatic tourni- 
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pH (Mean + SE) 


After Release of Occlusion 


% hr % he 
7.29 + 0.02 7.30 = 0.02 
7.25 + 0.02 7.29 = 0.02 > 
7.23 = 0.03 7.28 + 0.04 
7.33 = 0.02* k 
7.31 + 0.03} 
7.32 + 0.01} 








7332000} 


quet application on skeletal muscle were assessed in dogs 
by measuring femoral and systemic venous CPK levels 

ter release of occlusion. Sham-operated controls estab- 
lished a base line of CPK values for our experimental pro- 
cedure. A one-hour tourniquet application did not cause a 
rise in the level of CPK in excess of that of the controls; a 
two-hour application resulted in an increase in the level of. 
CPK in most of the experiments, beginning one hour after- 
release; a three-hour application resulted in the elevation | 
of the venous CPK level in all experiments immediately 
after release. By recirculating the limb for 15 minutes 
each hour the three-hour interrupted tourniquet appli- 
cations gave the same results as three separate one-hour 
experiments. 

These data on levels of CPK correlate well with previ 
ously reported experimental findings based on “histol ; 
studies. In rabbits, Harman‘ noted irreversible changes 
muscle subjected to ischemia for at least four hours, and 
Dahlback? provoked postischemic histologic changes. o 
high intensity in every experimental muscle by three-hour’ 
tourniquet occlusion. In the human, after two hours of 
occlusion notable histologic changes were observed by 
Solonen and Hjelt.” 

In our experiments, elevated femoral venous CPK levels _ 
did not appear following a two-hour tourniquet occlusion : 





until one hour after the tourniquet was released. This in- 


teresting observation is best explained by the work of 


Strock and Majno. These investigators applied tourni- 4 


quets on the hind limb of the rat for 242 hours and per- 


fused the limb with carbon black at various times after 


tourniquet release to investigate vascular patency. They 
observed that after release of the tourniquet, blood flow 
did not immediately return to all areas that had been is- 
chemic. In fact, reperfusion gradually improved with time 
until 1% hours after tourniquet release, when all small 
vessels were patent. Strock and Majno called this phenom- 
enon “no re-flow”; they found it to be more pronounced in 
the anterior tibialis muscle and detailed 13 possible causes 
related to patency of the “intimate vasculature,” a term 
used earlier by Harman.” In our experiments, muscle: is- 
chemia actually persisted longer in certain areas after the 
tourniquet was released. In the two-hour occlusion studies, : 
the appearance of elevated femoral venous CPK levels an - 
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muscles were not reperfused until one hour later. Thus, 
three hours of ischemia (two hours of occlusion plus one 
“hour of “no re-flow”) are required for the release of CPK 
from the injured muscle. Consistent with this hypothesis 
“was the immediate release of CPK after three hours of 
tourniquet occlusion from those muscles that. reperfused 
‘promptly. 

© The tolerance of skeletal muscle of the dog to ischemia 
_ is assumed to be similar in humans. Although some species 
< differences have been reported,* in our experiments the 
degree of acidosis in the occluded limb after various 
lengths of tourniquet application was quite comparable to 
: those reported by Wilgis‘* in humans. Moreover, our data 
-correlate with a number of clinical reports. Brunez’s! “rule 
of thumb” that one hour of tourniquet hemostasis is prob- 
-ably safe is entirely supported. Wilgis’ observaticn that a 
two-lour occlusion clinically resulted in postoperative 
weakness led to his recommendation that the tourniquet 
be released for 15 to 20 minutes after one hour. The wis- 
dom ef this suggestion is corroborated by the results of 
the three-hour interrupted occlusion reported here. On the 
other hand, Flatt? concluded from his large series that two 
to three hours of tourniquet occlusion were safe since full 
_ clinical recovery ensued. Moreover, despite the findings of 
. Solonen and Hjelt” that pathologic changes were present 
in muscle biopsy specimens after two hours of ischemia, 
‘their patients also recovered completely. Likewise, in our 
xperiments, all the two- and three-hour occlusion animals 
hat were observed to favor the experimental limb recov- 
red functionally within one week. 

When the level of femoral venous CPK beceme ele- 
ated, there was an interval of about one-half hour before 
specific: femoral level was attained in the systemic 
‘enous blood. The interval is illustrated in Fig 1, taird and 
fourth panels, by the distance along the abscissa from the 
femoral to the systemic curves, The lag (in minutes) has 
been explained mathematically in a previous publication” 
as being directly related to the blood volume and inversely 
related to the extremity flow. The importance of this ob- 
servation is that systemic venous level reflects the femoral 
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hour after release of occlusion would Tapir that certain 





level. only minutes later. In addition; the systemic level 

closely approaches femoral level at two to three hours af- 

ter release (Fig 1, fourth panel). It would be pertinent, in- 
deed, to measure CPK levels in patients undergoing surs 

gery on an extremity when a tourniquet is employed but. 
no muscle is disssected. Three hours after release of tour- 
niquet ocelusion, the systemic CPK level should accurately 
reflect the CPK washout from the previously ischemic 
limb. By this means, the length of time of application of a 
pneumatic tourniquet could be related to the duration of 
ischemia that human skeletal muscle can endure. 








This investigation was supported by National Institutes of Health grants 
5 RO1 NS00031 and HL 12738. 
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» Tc: determine whether the growth of a kidney Is affected by 
the age o° the host or is independently programmed, baby rat 
kidneys ware isologously transplanted into adult rats that under- 
went unilateral or bilateral nephrectomies. The growth of these 

transplanted baby kidneys was compared to the growth of baby 
-kidneys that were left Intact In the growing baby rat. After al- 
-Towing for compensatory hypertrophy, the kidneys, whether in 
> bables or adults, were found to grow at the same rate and to the 


game uttimate size. Renal size could be predictably related to re- 


` nal age, but not to the age of the host. 
(Arch ‘Surg 111:75-77, 1976) 


\xperimental transplantation in- rats indicates that 
there are two kinds of renal growth. Obligatory renal 
growth i is that which normally occurs with growth of the 
animal Itis not reversible and is not dependent on func- 
tional seed. Compensatory renal growth is that which is 
a only a furction of excess need, and it is reversible. 
-< Whea an extra adult rat kidney i is isologously trans- 
z planted into an adult rat, there is no decrease in the size 
or function of any of the three kidneys.’” In addition, 
< when an extra baby rat kidney is transplanted into a baby 
» rat, all three kidneys grow at the same rate as in normal 
- two-kidney rats.* When an adult kidney that has under- 


; gone compensatory hypertrophy is transplanted into a 


similar adult, both hypertrophic kidneys return to their 
previous size and function.'* 

_ However, when an extra baby kidney was transplanted 

inte adalt rats, its growth was moderately suppressed. 
This could rave been due to a dependence of the growth of 
the baby k: -dney on factors in the growing rat that might 
not be present in the adult. Alternatively, it could be due 
to the “counterbalance” phenomenon, or hypotrophy, re- 
cently revived by Klein and Gittes.t So as to clarify this 
matter anc determine if normal obligatory renal growth 
is dependent on the growth of the host, baby rat kidneys 
were transplanted into adults that underwent unilateral 
or bilateral nephrectomies. 

-This stucy has also attempted to delineate whether the 
increased compensatory hypertrophy observed in young 
rats as appesed to old is due to the age of the kidney itself 
or due tə the age of the host. 
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-Growth of Baby Kidneys 
splanted Into Adults 





















MATERIALS AND METHODS 


Five groups of DA male rats were established for this study. 
consisting of five rats in each group. Group 1 consisted of adult 
rats (“adult” herein considered 12 weeks old), with an average 
weight-of 250 gm. These rats underwent unilateral nephrectomy 
when they were 12 weeks old, and were followed up until they 
were 17 weeks old. Group 2 included adult rats that underwent bi- 
lateral nephrectomies when 12 weeks old. The group 2 rats re | 
ceived kidney transplants from baby rats (“baby” herein cons 
ered to be 4 weeks old, with an average weight of 70 gm [Fig 1 
Group 3 was comprised of baby rats that underwent unilateral n 
phrectomies and were allowed to grow to 12 weeks of age. Grow 
included baby rats that were allowed to grow with no intervei 
tion. Group 5 consisted of adult rats who underwent unilateral ne- 
phrectomies at 12 weeks of age. The group 5 rats each received a 
kidney transplant from a baby rat (Fig 2). 

All rats underwent periodic estimation of renal size by direct 
measurement of longitudinal axis under the operating microscope. 
The transplantation technique employed has been previously de- 
scribed and modified.*' 

Renal volume was assumed to be a function of the cube of ren 
length. For example, if V =(42/3) (L/2) (W/2) (D/2) and a's 
dard proportion of the kidney is assumed, then W/2= L/2A 
D/2=L/2B, A and B being constants. Then V=K {L 
K =477/24 AB. 





RESULTS 


As can be seen from Table 1, isologous baby kidneys _ 
that were transplanted into bilaterally nephrectomized _ 
adult rats grew at nearly the same rate as did a single 
baby kidney in unilaterally nephrectomized baby rats, _ 

Similarly, as demonstrated in Table 2, baby kidneys 
that were transplanted into unilaterally nephrectomize : 
adults grew at essentially the same rate as baby kidneys Ae 
in a two-kidney baby rat. ~ ee 

Kidneys of adult rats that underwent unilateral ne- 
phrectomies at 12 weeks of age rapidly became hyper- _ 
trophic to a size equal to that: of a solitary kidney that had 
been transplanted eight weeks earlier from a 4-week-old = 
baby to a bilaterally nephrectomized adult (Table 3). Thus, 
after allowing for compensatory hypertrophy, renal growth _ 
seemed to depend solely on the age of the kidney and not : 
on the age of the rat. 5 

If compensatory hypertrophy were more marked in the _ 
4-week-old baby than in the adult rats, one might expect 
the single kidney in the adult that underwent nephrec- 
tomy in youth to be bigger than that of the adult that un- 
derwent nephrectomy in adulthood. This did not appear to 
be the case. In both baby and adult kidneys, the increase ,_ 
in volume attributable to compensatory’ hypertrophy was 
about 70%. a 
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Adult 


Experimental renal transplants in group 1 (top) ard group 
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rable 1.—Growth and Hypertrophy of Baby Kidneys 
l in Babies vs Adults 














Kidney 
Size, cm* 


1.27 + 0.10 
1.80 +0.10 
2.05 + 0.13 
1.39 + 0.15 
1.83 + 0.12 
2.19 £0.14 


Rat Age, Kidney Age, 
Mente an Weeks Weeks 
< Baby rat unilaterally 4 
» nephrectomized at 7 
4-weeks 12 


Baby kidney at 4 weeks 
. transplanted into 

-< bilaterally nephrec- 
=: tomized adult rat 







" All values expressed as + 1 SD. 







COMMENT 


n comparing the growth of a single baby kidney in 
growing baby rats to that of a baby kidney transplanted 
to a fully grown adult that had been bilaterally aephrec- 
tomized, it is apparent that the kidney grows at the same 
ate, regardless of whether it is in a baby or an adult. 
an initial period of compensatory hypertrophy, 
he same in both groups. 

“larly, in comparing the growth of baby kidneys in 
nephrectomized, growing baby rats to that of a baby 


kidney transplanted into a fully grown adult that had — 
been only unilaterally nephrectomized (in order to min- - 


mize compensatory hypertrophy of the e baby kidney), it is 
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Unilaterally Nephrectomised 
Adult 


Baby 









Fig 2.—Experimental renal transplants in group 4 (top) and group : 7 
5 (bottom). Bey 


Table 2.—Growth (Without Hypertrophy) of Baby Kidneys i i 
in Babies vs Adults coe 


















Rat Age, Kidney Age, Kidney | 
Weeks Weeks Size, cm" 
Control, two-kidney 4 1:32 £0.15 
baby rats 7 7 1.68 +£0.18 
12 4,78 0,16 










1.35 0.14 
1.70 £ 0,12 
7.80 0.18 


Baby kicney at 4 weeks 
transplanted into 15 7 

unilataraily nephrec- 

tomized adult rat 20 12 












* All valuas expressed as + 1 SD. 


again apparent that the baby kidney grows at the same 
rate and zo the same size, regardless of whether it is in a 
baby or an adult. Of course, in these latter two groups, re- 
nal size is consistently less than in the former two groups 
because there is little or no compensatory hypertrophy. 

In studies that have demonstrated an increased capac- 
ity for compensatory renal hypertrophy in babies, the rats 
were uncer 4 weeks of age.’* Our transplant technique 
could not easily be applied to rats under 4 weeks of age, 
and this may explain why the adult kidneys in our study 
became kypertrophic to as great an extent as did the baby 
kidneys. Our baby rats were not quite young enough to 
demonstrate this phenomenon of increased compensatory 
growth in the very young. 


Baby Kidneys in Adults—Silber 








4 ne : ‘Table 3.—Nermal Hypertrophy of Adult Kidneys 








Rat Age, Kidney Age, 
Boe ae Weeks Weeks 
~ Adult ratunilaterally — 12 12 
nephractorrized at 14 14 
12 wedks 


“Kidney 
Size, cm* 
1:80 0.15 
2.13 + 0.17 



















* All values expressed as + 1 SD. 


_ This study seems to indicate that obligatory growth for 
the kidney occurs at a standard rate, despite the age or 
-size of the hos:. This means that kidney grows at its own 

programmed rate, independent of its environment. Com- 

pensatery hypertrophy can occur in addition to this stan- 
dard obligatory growth rate, and can be distinguished by 
the fact that i: is reversible when the extra “need” is re- 
. moved. Therefore, when an extra baby kidney is trans- 
_ planted into an adult whose original kidneys are left in 


: < place, any stunting of its growth (as noted in our previous 


work) should be due to the counterbalance effect on a 
slightly damaged kidney, as postulated by Klein and 
_. Gittes.* Tkis study excludes the possible explanation of a 
renal growth stimulus in the growing baby rat that is ab- 
sent frem:the adult. 
_ There have been few such transplantation studies on 
“growth for other organs, but results similar to ours have 
_ been found with thymus grafts. The growth capacity of 
_ individual hymus grafts is not affected by the presence or 
absence of the host’s own thymus or by the presence of 
_ other thyraus implants." In addition, newborn thymus, 
-when grafied to adults, grew at the same rate and invo- 
_ luted at the same time as those that remained in the new- 
born. A tlymus graft from a 1-week old mouse, when 
transplanted to an adult mouse, gained and then lost 
_ weight in she same time interval as thymus weight gain 
and involucion in the intact baby. The age of the host had 
_ no effect cn the growth and development of the thymus. 
There are a number of important clinical applications to 
this concept of compensatory and obligatory renal growth: 
1. A baty kidney used for transplantation to an adult 
will beeorae dramatically hypertrophic, but no faster 
obligatery growth will occur just because the kidney is in 
an adult."* It would appear that the baby kidney trans- 
planted inco the adult may become dramatically hyper- 
trophic, even to the size of an adult kidney, but not to the 
sizeof an adult hypertrophic kidney. This extra obligatory 
growth sheuld occur at a slower rate, as it would if left in 
the baby conor. 
2. Adults with duplication anomaly of the kidneys that 
exhibit no pathologie changes can be expected to have 
¿more nephrons and more renal function than the normal 
person wita the usual allotment of nephrons. The excess 
-endewmene of nephrons at birth will not have suppressed 
“renal growth. 
3. Since the body grows at a greater rate than the kid- 
neys, and the rate of renal growth is preset, the condition 
of a child witk moderately poor renal function ‘may get 
worse as he continues to grow at a greater rate than his 
_kidneys2+* Mh 
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‘Exp Med 56:255-265, 1932. 
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Editorial Comment 


This is exciting work that has been made possible by the avail- 
ability of isologous animals and the development of microsurgical 
technique. The author’s careful dissection of the two separate 
types of kidney growth, obligatory and compensatory, is ex- 
tremely useful. It will be welcomed by all who have been fasei- 
nated by the riddle of what controls growth rate in mammalian 
tissues. 

It is now established that if ischemic or other parenchymatous 
damage is avoided with optimal surgical technique and the use of 
a live donor, additional kidneys transplanted into normal rats will 
not experience trophic failure. If the kidney is infantile and 
obligatory growth has not yet been attained, the kidneys will 
grow as they would have in the donor. We have studied a large 
number of four-kidney rats in our laboratory. 

When clinicians consider the transplantation of an extra kidney 


into a patient with a congenital metabolic disorder with normal 7 


renal function, as in the Lesch-Nyhan syndrome, it must. be ex- 

pected that the conditions for success will be very demanding, It 

would be expected that the ischemia and intrinsic damage associ- 

ated with the use of a cadaver kidney would result-in hypotrophy 

of the added kidney, with major impairment of its function, 
Rusen F. Girres, MD 
Bostern 
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Nathaniel M. Matolo; MD; Sheldon E. Cohen, MD; Earl 


<e ‘To evaluate the. management of coionic injuries, experimen- 
tal models. simulating acute injuries of the colon were studied 

utilizing New Zealand white rabbits. Seventy-nine rabbits under- 
“went primary repair of colonic injuries in the presence of mas- 
sive contamination and none showed any evidence of anasto- 
motie leakage or breakdown. The fact that primary colonic 
_repairs do heal even in the presence of infection suggests that 
breakdown of colonic anastomosis results from factors other 
n infection. 
Despite the absence of anastomotic leaks in this series, mor- 
idity and mortality were high in those animals not given anti- 
biotics. The high morbidity and mortality were due to peritonitis, 
intra-abdominal abscess, and wound infection, and were directly 
proportional to the length of time from colonic injury to repair. 
On the basis of this study, it is concluded that most isolated in- 
juries of the colon can be closed primarily, if antibiotic therapy is 
begun immediately after Injury and is continued throughout the 
operative and postoperative periods. 
(Arch Surg 111:78-80, 1976) 








Nontroversy has existed regarding the management of 
CNJ traumatic injuries to the colon. Modes of treatment 
are variable, ranging from colostomy to primary repair 
with or without exteriorization. Recently, several au- 
thors'* have advocated primary closure with exterioriza- 
tion for colonic injuries sustained for more than six hours, 
and primary repair for isolated colonic injuries in which 
there is minimal contamination of the peritoneal cavity 
‘or those operated on within six hours of injury. Primary 
repair of the colon with or without. exteriorization is ad- 
_yantageous because it obviates a second operation and re- 
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Experimental Evaluation 
of Primary Repair of Colonic Injuries 


F. Wolfman, Jr, MD 


duces the length of hospitalization.’ In an attempt to es- = 
tablish certain guidelines in the management of colonic | 
injuries, experimental models simulating acute injuries of | 
the colon were studied in the laboratory. 


MATERIALS AND METHODS 


New Zealand white rabbits were utilized for this. study because- 
of their known susceptibility to infection. Prior to colonic injury or — 
repair, the rabbits were not fasted. No preoperative bowel prepa- 
ration, mechanical or drug, was used. Thirty-nine rabbits were 
anesthetized with intravenously administered. pentobarbital. 
(Nembutal) sodium, 20 mg/kg of body weight. No other anesthetic 
medication was used during the operative procedure. A 50%-cir-) 
cumferential laceration was created in the midportion of the- 
transverse colon. The animals were then divided into three groups. . 
of ten and one of nine. In the first group, the colonic injuries were 
closed one hour after their creation. In the second, third, and 
fourth groups, the injuries were closed 3, 6, and 16 hours after in- 
jury, respeetively. No animal had more than one operation follow- 
ing colonic injury. Closure was accomplished utilizing a two-layer 
inverting technique: for the inner layer, 4-0 chromic catgut was 
used in a continuous, nonlocking suture; for the cuter layer, 4-0 
silk was used. The peritoneal cavity was irrigated thoroughly with 
Ringer lactate solution prior to closure. To determine the presence 
of wound infection, peritonitis, abscess. formation, anastomotic 
breakdowns, or other intra-abdominal complications, all animals 
were autopsied either immediately after death or when they were 
killed two weeks postoperatively. Bacterial cultures were obtained 
from the peritoneal cavity or from areas of purulence: 

The experiments were repeated in an additional 20 animals 
treated identically to those in groups three and four. The colonic 
injuries in each group of ten animals were closed at six and 16 
hours after i injury, respectively, but these groups differed from 
the controls in that intravenously administered minocycline. hy- 
drochloride (Minocin), 2:mg/kg of body weight, was given imme- 
diately after injury. and during the repair of the colon. The peri- 
toneal cavity was also irrigated thoroughly with Ringer lactate 
solution containing minocycline, 4 mg/kg of body weight, follow- 
ing the closure of the injury: Postoperatively, each animal was 
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og en tzaverously administered minocycline, 2 mg/kg of body 
: w igh, e “ery 12 hoars for five days. Minocycline was chosen be- 
itro, it was the most effective antibiotic for inhibiting 
‘bacteria cultured from the infections of the previous 














The abeve experiment was repeated using 20 additional ani- 
mals, Fut 20 antibiotics were administered intravenously. Only in- 
traoperative peritoneal irrigation with Ringer lactate solution 
- contaizing minocycline, 4 mg/kg of body weight, was used. 


RESULTS 


_. There was a 70% survival rate for rabbits with colonic 
“injuries -epaired one hour after injury. When repair was 
dene bree hours after injury, the survival rate was 50%, 

< whereas for chose in which repair was done after six and 
eo T6 hoers. the survival rates were 0% and 10%, respectively 
_ (Table 1} Complications included wound infection, gener- 
alized pe~itonitis, and intra-abdominal abscess formation; 
_ the she cf maximum inflammation and abscess formation 
< was nzar the site of colonic repair and beneath the abdom- 
nal iaci-ion. There were no colonic anastomotic break- 
downs ir any of the groups. Cultures of infected areas 
-o grew Tlastridium perfringens, Streptococcus faecalis, and 
o Bactesides. All tke rabbits that died had wound infection, 








f Tabi 1.—Assessment of Primary Repair of Colonic 
Injuries in Rabbits 







Group 





1 2 3 4 
(N =10) (N=10) (N=9) {N= 10) 





E frem injury to 





“Infectious complications, 







Wound infection 30 20 22 10 
Aademina! abscess or 
‘pe tonitis . 20 60 100 100 







A jasiomotic leaks 







Table 2.—Assessment of Primary Colonic Repair 
Done Six Hours After Injury 






Antibiotic Therapy 


Intra- Systemic and 
None peritoneal Intraperitoneal 
(N=9) (N= 10) (N= 10) 

















Morale, rabbits/ day 





"Infections complications, % 














Wourd infection 22 0 
Abdominal abscess ~~ 
‘Or ceritonitis 100 40 20 






Awastomotic leaks 
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gencrajized peritonitis, and intra-abdominal abscess for- 
mation. None had demonstrable leakage from the colonie - 
anastomosis. Death was due to sepsis. . 
The survival rates for the animals that received anti; 
biotic therapy immediately after i injury, during the repair _ 
of the colon, and postoperatively are summarized i in Table 
2and 3. There was a definite increase in the surviv 
for the rabbits that were given antibiotics. x 
rates for those animals that received minocye 
systemically and intraperitoneally were as follows: ‘colon 
repairs done six hours after injury were associated wi 
an 80% survival rate, and when repair was delayed: until : 
hours after injury, the survival rate decreased to 60%. TI 
rabbits that received antibiotics only in the: intraperit 
neal irrigation had a lower survival rate when compared 
to those that had combined antibiotic therapy. The sur- 
vival rates were, however, better than for those animals 
that did not receive any antibiotics. The survival rates 
were 60% when repair was done six hours after i injury: and 
only 20%, when done 16 hours after i injury. There were no 
instances of anastomotic breakdown in either group. 


COMMENT 


The management of colonic injuries has brought ätten 
tion to primary repair of the colon with or without ex- 
teriorization.** Morbidity and mortality utilizing | this 
method have been equivalent to, and in some. instances 
better than other modes of treatment.’ The advantages. of 
this therapeutic approach are to reduce morbidity 
length of hospitalization and to eliminate the necessity c 
secondary operations for colostomy closure. Garfinkle « 
al’ reported a 22% morbidity associated with coloste my 
closure. 

The data from our experimental study süpport the use 
of primary repair. Of the 79 rabbits that underwent pri- 
mary repair of colonic injuries in the presence of massive 
contamination, none showed any evidence of anastomotic _ 
leakage or suture-line dehiscence. These data indicate 
that primary repairs of the colon do heal even in the pres- 
ence of infection, in contrast to the long-held belief that 
colonic anastomosis in the presence of infection is ex- 




































Table 3.—Assessment of Primary Colonic Repairs 
Done 16 mours After Injury 






Antibiotic Therapy 











intra- Systemic and 
None peritoneal intraperitoneal 
(N= 10) (N= 10) {N = 10) 















Mortality, rabbits/day 
0-5 







6-10 








Infectious complications, ; 
Wound infection 10 40 40 


Abdominal abscess 
or peritonitis 


Anastomotic leaks 
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hazardous. “Some: of thè variable Din lead 


































pair, massive hemorrhage, carcinoma at margins, irra- 
-diated bowel, low colorectal or emergency anastomoses, 
and transfusions. 
‘Despite the absence of demonstrable colonie anasto- 
otic leaks in our series, the morbidity and mortality, 
which were high. in those animals not receiving anti- 
biotics, were directly proportional to the length of time 
from colonic injury to repair. Complications and deaths 
¿were due to peritonitis, intra-abdominal abscesses, and 
wound infection. Increased survival rates were noted in 
-animals that were given antibiotics. Previously reported 
experimental and clinical investigations have demon- 
_ strated the value of antimicrobial drugs given befcre, dur- 
ing, and shortly after contamination of the peritoneal cav- 
ity with various pathogens. Fullen et al* have shown that 
patients with penetrating abdominal wounds treated sys- 
temically with antibiotics. administered preoperatively 
had an appreciable reduction in infectious complications. 
Noon et al® conducted a well-controlled clinical evaluation 
of peritoneal irrigation with antibiotic solutions contain- 
ng kanamycin sulfate and bacitracin on traumetic and 
spontaneous perforations of the gastrointestinal tract. 
The results disclosed a decrease in postoperative infec- 
tions (11. 7%), as compared with a control group in which 
saline irrigation was used (24.1%). Our results substan- 
tiate the findings of both Fullen et al and Noon et al. 
Antibiotics can lower the incidence of infectious compli- 
cations and onali in colonic injuries, but critical atten- 
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g to anastomotic leakage were recently. elucidated by o 
hrock et al’ in a retrospective study. These included anas- 
tomotie tension, poor blood supply, i improper 1 techrical re“ — 









he time of the administration and 
best results are achieved when an- 
tibiotic therapy is initiated as soon as the diagnosis of a. 
ruptured viseus is suspected. Clinically, based on’ currently 
available n vitro data, coliform organisms canbe sup- 
pressed br kanamycin or gentamicin sulfate, while clin- 
damycin phosphate and chloramphenicol are most effee- 
tive for inhibiting the growth of anaerobes from the 
gastrointestinal tract.’ 
Based on this experimental study, as well as a previ- 
ously published report,’ it is concluded that most isolated 
injuries of the colon can be closed primarily. Each clinical 
case, however, must be individualized and must conform . 
to previously established criteria for primary closure.’ 
These inclide right-sided colonic injuries and penetrating - 
left-sided injuries with minimal contamination of the. 
peritoneal cavity that do not require resection. Also, we 
presently believe the six-hour period should be observed 
and that >rimary closure is certainly questionable after 
that time. In addition, antibiotics should be administered 
immediately after injury, during operation, and postoper- “» 
atively to reduce morbidity and mortality. 


This investigation was supported by general research support grant 7274, 
University o? California, Davis. 
Larry Heias provided technical assistance. 


Nonproprietary Names and Trademarks of Drugs 


Clindamycin phosphate—Cleocin Phosphate, Cleocin P04 tes’ 
jectable. l 


Gentamicir sulfate—Garamycin. 
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: mostatic : Suture of the Liver 


; belardo Arango, MD, Lance Lester III, MD 


od A Jechnique for rapid placement of hemostatic sutures in the 
h seen usec without complications in 12 patients. Using 
: a ong. needle, a double row of interlocking sutures can be 
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Kousnetzoff and Pensky, in 1896, described a method 
terlocking sutures that set the foundation. for the tec 
nique currently in use.t The more conventional way ol 
placing the sutures, with large curved needles, is cumber- 
some, time-consuming, and may extend the original lacer- 
ation and add to the bleeding. To obviate this problem 
Robinson and Butcher’ introduced a method using a long 
stainless-steel wire bent up the middle, forming a narrow 
loop that allows more accurate control of the sutures a 
based on it, the present technique was developed. 


TECHNIQUE 


Temporary control of the hemorrhage from the live 
by gauze packing, tourniquet, or, as first suggested by | 
occluding the vessels in the portal triad at the foramel 
low for no longer than 15 minutes at a time by means. of the fn 
gers or an atraumatic vascular clamp. 
When assessment of the liver laceration indicates that sutures 
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2.~-Sequential steps in placement of stitches. 




























are necessary, a through-and-through row of interlocking 0 and 00 
chromic catgut is placed in each side of the laceration using the in- 
ner metalic needle, a long, intravenous cannula or any skort, bev- 
eled, 17-gauge, 18-cm long needle that permits easy threading of a 
0 or 00 suture material. 
~ Figure 1 illustrates the device ready for use. The catgut suture 
ns in the reel in order to expedite consecutive placement of 
stitches; the free end of the suture is threaded through the lu- 
en and advanced over the tip to produce blunting. Hack. stitch is 
laced with a thrust of the needle through the full thickness of the 
liver substance (Fig 2, A and B), 1.5 em away from the edge of the 
lace y 
The length of the needle (18 cm) facilitates passage from one 
ver surface to the other, where the end of the suture is grasped 
Fig 2, C) and the needle withdrawn ready for placement 2.5 em 
distal to the previous one. Once the row of sutures nas been 
placed, the stitches are tied in an alternating fashion in order to 
ccomplish interlocking of the sutures (Fig 3, A). When resection 
s required, the sutures are placed in the same manner, 1 cm away 
‘from the chosen line of resection, maintaining careful respect for 
the lobar. and segmental anatomy. After the sutures have been 
ied, the liver is divided, identifying the larger vessels and ducts 
for individual clipping or ligation as recommended by McClelland 


at al’ (Fig 3, B). 
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Fig 3.—A, Sutures being tied in interlocking fashion. B, Com- 
pletion of resection once section line has been completed. 


COMMENT 


When liver hemostasia is obtained with techniques 
based on interlocking of mattress sutures, some degree of — 
tissue necrosis is expected; nevertheless, no major compli- 
cations have been reported with them.’ In our experience — 
of 12 patients with severe liver trauma treated by this — 
method, we found no complications attributable to liver. 
necrosis or delayed bleeding. on 

The technique described above is inexpensive, allows 
quick and accurate placement of the hemostatic sutures, 
requires no special instrumentation or unusual surgical 
skill, and is easily implemented in any operating room. 
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. John E. (Donoghue; J. Roger Powell, MD 


>A sutureless wound-closure device was. used in 150 pa- 
_ tents. The average time ‘spent to effect skin closure was re- 


duced: removal was easy; skin apposition was satisfactory; and 







_ patient response was favorable. - 
-> Sutureless tape closures eliminate the disadvantages of inva- 
losures. The device described provides secure tape 
eto the skin and does ‘not cover the wound. It can be 
easily applied, adjusted, and removed, in addition to serving as a 
-| Protective splint to the healing wound. This method can reduce 
< cop me of skin closure with highly satisfactory cosmetic 













‘(Area Surg 111:83-84, 1976) 








he we of skin clips or sutures in wound closure is 
a frecuently attended by bleeding, edema, infection, 
_ and sear-ing at the puncture site. These problems increase 


Cal postoperative patient discomfort and morbidity. Suture 


< Yemoval is frequently considered a painful event by many 

_ patients These disadvantages suggest that an alternate 

` noninvasive means of skin closure may be preferable. This 

study reports a sutureless skin-closure device and dis- 
<o cusses ita use in 150 patients: 


MATERIALS AND METHODS 


The sutareless skin closure consists of two 15.2-cm pieces of ad- 
<: hesive miroporous tape and a number of resilient plastic. tie 
str + two pieces of adhesive tape are joined at the top with a 
. riCgze o? microporous tape. The tape on one side carries a 
series ef anchors and on the other, a series of corresponding locks 
of molded plastic (Fig 1). 

: To use the device for the purpose of wound closure, both side 
"tapes are applied on clean, prepared skin along the margin of the 
incision o” wound, on each side of approximated skin edges. The 
tie strips are inserted through the anchors and threaded across 
the woane into the corresponding locks. As they are inserted fur- 
ther into the locks, the tie strips draw together the two side tapes 
attached vo skin, effecting skin closure (Fig 2). The closure also 
functiens as a protective splint to the healing wound. 

“The internal layers are closed, as usual, Subcutaneous sutures 

. are plavec to allow the skin edges to remain freely movable and 
adequate aemostasis is secured. The skin around the incision is 
cleanec with alcohol. The skin edges are approximated manually 
or with the use of Allis clamps. The area around the incision is 
sprayed with an adhesive primer and allowed to dry. The release 
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: ew Sutureless Technique for Skin Closure 


- Harrith N. Hasson, MD; Demetre Nicoloff, MD; Clynn R. Ford, MD; Harrison Lazarus, MD; 


















liner is removed from the tapes and the tapes are applied adjacent 
to the wound in parallel alignment. Allis clamps are removed and 
the tie strips are inserted through the anchors and threaded 








An alternate method of application was used by another sur- 










geon (C.R.F.). The tie strips were first inserted to engage the 
locks; the entire closure was then placed on thé wound site as a 
template. The application was adjusted to provide Satisfactory _ 
skin apposition. Ho 

Normal wound inspection and care followed the procedure (F 
3). Individual tie strips were adjusted or removed during the pos 
operative course, as indicated. Early in the series, the tie strips 
were removed individually, before the tape was peeled off. Later, 
the entire closure was removed in one step. 

The studies were conducted by six investigating teams involv- 
ing a total of 150 patients, from whom informed consent was ob- 
tained, between July 1972 and March 1974. Patients varied in age 
from 5 months to 84 years; obesity was noted in 22 patients, Ob- 
servations were made during surgery, during the postoperati 
period, and at the time of device removal. These observations i 











Fig 1.~—Sutureless skin closure device. 








Fig 2.—Application of sutureless closure. 
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Fig 3.—Sutureless closure applied to a midline incision of upper 
part of abdomen, viewed three days postoperatively. 
cluded time of application, difficulty in application, patients’ com- 
< -plaints and responses, tape adhesion, skin reaction, skin apposi- 
tion, ease of removal, and cosmetic results. 
"The prototype was specifically designed for straight incisions, a 
‘fact reflected in the 90% predominance of straight incisions in this 
study. The closure was used in the neck, chest, sternum. axilla, 
“back, abdomen, flank, groin, and lower limbs. The procedures per- 
: formed were predominantly of the type used in general, obstetric- 
gynecologic, and thoracic-cardiovascular surgery. 


RESULTS 


The average time spent in skin closure was reduced 
with the use of the device, when compared to conventional 
: methods. Wound closure was judged to have required less 
time in 62% of the clinical applications, and more time in 
only 12%. Use of anesthetic agents was not required in 
two primary applications, nor in six reapplications. 
= Two investigators encountered problems of a mechani- 
-cal nature during the application of the sutureless wound 
closure. Difficulty in skin apposition was experienced by 
five investigators. These two problems, however, were in- 

frequent, occurring in 6% and 8% of applications, respec- 
tively. 
_ The tape adhered to the skin in all but four patients. 
Tape separations were related to child tampering, exces- 
sive wound drainage, and use of an adhesive primer that 
tended to lift and peel from the skin. Results of device 
reapplications were good, in all instances. 

Patient acceptance was very high. The only complaint 
elicited was related to minor skin irritation in 12 patients. 
Six of the 12 patients complained of impingement of the 
free ends of the tie strips on the adjacent skin. This com- 
-plaint was eliminated when the free ends of the tie strips 
were directed away from moving joints or pendulous tis- 
“gue, and the protruding ‘portions were cut and covered 
with tape. 

Reduction of wound infections appears to be an appeal- 
ing feature of sutureless closures.’ Superficial wound in- 
-fections were not noticed in any of our studies. 

The value of using the device in both primary celayed 
and seeondary wound closures was confirmed in ten pa- 
tients. Wound closure in these cases was hastened >y pro- 
gressively drawing the skin edges together, once the 
< wound was clear. The closure was reapplied in six patients 
without discomfort, under minimal aseptic conditions, 
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c agents and with good cosmetic 


Ninety-five percent of the removals of the sutureless 
closure were judged to be easier than with conventional 
suture methods. The procedural modification of lifting the 
entire device from the skin made removal quite simple. 
Satisfactory skin apposition at the time of device re- 
moval was observed in 92% of applications. Excellent cos- 
metic results were obtained in the majority of patients. 
The cosmetic result, however, was judged inferior in 11% 
of cases, when compared to conventional suture methods. 
The study showed that regardless of initial skin malappo- 
sition, the end result was good in terms of cosmetic scar. 
Results obtained with prolonged use of the device as a - 
splint were favorable. 


COMMENT 


The concept of the sutureless wound closure device is 
similar to that of tape closures. The device, however, of- 
fers severa! specific advantages: (1) The wound is not cov- 
ered with tape and remains freely accessible. (2) Use of 
many pieces of tape to effect wound closure is. replaced by 
the application of two side-tapes, which are then con- 
nected by adjustable plastic straps. This increases the ease 
of application, replacement, and removal of the closure, 
provides accurate control of tension needed to approxi- ` 
mate the wound edges, and eliminates the need for subcu- 
ticular closure. (3) The closure device may be adjusted dur- 
ing and after the application to correct errors of skin 
apposition, thereby offering new options in the manage- - 
ment of the healing wound. (4) Tape adhesion to the skin 
is more rel:able because the closure tapes do not approxi- 
mate the edges of the incision, but are applied to skin that 
is free of b:ood or drainage or both. In addition, tension of . 
wound gaping, which tends to cause tape to separate from 
the skin, is evenly distributed along a continuous segment 
of tape, thus minimizing tape disruption. (5) The device 
can be used in the presence of moderate drainage and is 
uniquely suitable for application in primary delayed and 
secondary wound closures. 

Wounds attain increasingly adequate tensile strength 
with continued approximation and splinting. The tensile 
strength o? approximated skin edges, in wounds, reaches 
levels close to those of normal skin by the 14th day.’ Ten- 
sile strength in the fascia and other connective tissues de- 
velop over a much longer period of time, and depends pri- 
marily on the quality of approximated tissue and the 
strength of suture material.’ Consequently, there appears 
to be no advantage in early removal of skin closures. Pro- 
longed use of the reported device provides continued ap- 
proximation, support, and protection for the healing 
wound and promotes cohesiveness of the healing process. 


The device-was developed by the senior author (H.M.H.) in association 
with T. M. Resce & Associates Inc, Chicago. 
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l ng surgeon. Since most of the “abnormal” oper- 
ni p ograma after common duct exploration are 
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X chnique for T-Tube Cholangiography 


(Dr van Heerden). 







tine operative T-tube cholangiography. 

A technique adopted some years ago has been d with : 
great success. The “Custer technique” of T-tube cho- 
langiography (M.D. Custer, MD, oral communication, 
1972) is shown in the Figure: 


just below needle, and T tube is irrigated. Step 4, clamp is applied » 
at end of T tube, and both needle and right angle clamp are ree 
moved. Step 5, dye is injected at:distal end of T tube. - 


BUBBLES 















Reprint requests to Mayo Clinic; Mayo Foundation, Rochester, MN 55901. 
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Brief Clinical Notes 








: Giant Pilomatrixoma 


Donald Rothman, MD; Allen B. Kendall, MD; Aldo Baldi, MD 


-e The pilomatrixoma (Malherbe calcifying epithelioma) starts 
. as a skin lesion, bearing a superficial resemblance to the com- 
mon inclusion or sebaceous cysts. One of the largest cysts 
“recorded appeared in a 56-year-old woman as an ulcerated, lo- 
cally invasive tumor. The cyst demonstrated the typical ghost 
(shadow) cells, basophilic cells, keratin pearls, and calcifica- 
tons. The lesion responded to wide excision and skin grafting. 
The result 17 months later was most satisfactory. 

«(Arch Surg 111:86-87, 1976) 


Mare -and Chenantais' first described the calci- 
YL fying epithelioma in 1880. Its similarity to the more 
` common cysts and its confusing cell origins have contrib- 
uted to its clinical obscurity. Forbis and Helwig? sug- 
gested renaming this lesion pilomatrixoma (stemming 
_ from primitive hair matrix cells). Helwig verified the cyst 
-in this case as the largest in his experience (EB Helwig, 
written communication, 1973). 


REPORT OF A CASE 


A 56-year-old woman was first seen in December 1973 with a fa- 
- cial tumor on the left that had existed for five years. She sought 
~ medical attention when faced with the possibility of appearing in 
court for jury duty. Past history was unremarkable. Tre patient 
was pale and apprehensive during examination. The mouth and 
pharynx were normal. There was a giant red-blue ulcerated and 
_ crusted exophytic tumor on the left side of the face. It had a broad 
. base with well-defined margins. The tumor measured 15 cm, and 
invaded the lower third of the left ear, extending down to and 
hanging over the upper portion of the neck (Fig 1, left). Facial 
_ nerve function was intact. Outpatient biopsy was inconclusive. On 
: admission, her hemoglobin level was 8 gm/100 ml. A roentgen- 
-< ogrami of the chest revealed slight cardiomegaly and bibasilar con- 

gestive changes. After transfusions, the tumor was widely excised 
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(Malherbe Calcifying Epithelioma) 


at surgery with parts of the parotid gland and: portions of the èx- 
ternal ear. There was no extension or nodal involvement. The ear 
was reconstructed and the defect was covered with split-thickness 
skin. The resulting appearance 17 months after surgery is shown 
in Fig 1, right. Recovery was uneventful. There is no evidence of | 
recurrence. Ee 


Pathologic Findings 


Grossly, the specimen was a 18.5-em lobulated, gray mass, with 
whitish-yellow and brown streaks on section. The consistency of 
the tumor varied from soft to friable to firm. Microscopically, ir-. 
regularly shaped epithelial masses and strands were in stages of 
degeneration. Eosinophilic staining cells were separated by colla- 
gen; others had basophilic staining and indefinite cell borders (Fig 
2). The nuclei were usually preserved, but some areas showed dys- 
keratosis with laminated keratin. Necrotic debris and focal.calcifi- 
cations were present. Shadow (ghost) cells+the bare outline of 
epithelium—were found throughout. There was no peripheral en- 
capsulation, nor were there any intercellular bridges. The over- 
lying epidermis. was ulcerated and infiltrated with inflammatory 
cells. f 


COMMENT 


This instance of pilomatrixoma is unique because of its 
size, the skin ulceration that accompanied it, and the local 
aggressiveness (invasion of the earlobe) of the tumor. His- 
tologically, it resembles others that have been reported. 
Malignant degeneration is extremely rare, although it has 
occurred in a few cases with small recurrences that were 
treated by local reexcision, and has also been reported in 
the instance of a large tumor of the arm that required am- 
putation. Our case emphasizes the aggressive potential of 
a commonly benign small skin nodule that is usually only 


diagnosed by the pathologist after excision. 
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Fig 1.—Lefft Lateral operative view of lesion overlying mandible, ear, and upper part of neck, showing uicerations. Right, Resulting ap- 
pearance W months after excision of tumor. 


Fig 2.~Gels revealed in tissue of tumor. Typical ghost cells are evident at left, the basophilic cells at the right. 
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Serosal Tears 
Following Colonoscopy 


Elliot M: Livstone, MD, Morris D. Kerstein, MD 


: -@ After colonoscopic perforation, laparotomy was performed 
in a 28-year-old woman. Seromuscular tears and lecerations 
were found In an adjacent loop of sigmoid colon that appeared 
normal through the colonoscope. At laparotomy, the mucosa of 
that loop was entirely intact. Six weeks later, a laparotomy was 
again performed, revealing well-healed lacerations with exten- 
sive adhesion formation. The incidence of this complication in 
: patients undergoing colonoscopy is unknown. 
= (Areh Surg 111:88, 1976) 


omplications arising from colonoscopy are for- 
tunately infrequent. Colonoscopy is an informative 

"and safe procedure in the hands of an experienced endo- 

scopist. 

REPORT OF A CASE 


A 28-year-old woman had a six-month history of recta. bleeding. 
A polyp of the lower part of the descending colon was found by 
“barium enema. History and results of physical examiration and 
laboratory studies were otherwise within normal limits. 
Polypectomy was attempted through a colonoscope. Air was ad- 
ministered at the usual rate and was not excessive in amount. Dif- 
ficulty in negotiating the turn at the junction of the sigmoid and 
descending colon did not permit snaring of the polyp. When the 
instrument was withdrawn, the mucosa appeared to be normal 
and intact. Shortly afterward, the patient complained o? a pain in 
the ‘left shoulder, distention, and the inability to pass flatus. A 
oentgenogram demonstrated free air within the peritoneal cav- 
ity. 

In the operating room, a 1.3-cm iatrogenic perforation at the 
sigmoid-descending colon junction. was identified. Three separate 
longitudinal tears (1.5 to 2.0 em long) were noted along the 
antimesenteric. border of the sigmoid colon. The tears extended 
through the serosal and muscular layers, and isolated areas of 
“mucosal herniation were noted (Figure). 
"A sigmoid colostomy and mucous fistula were created with re- 
section of the polyp of the descending colon. The serosal lacer- 
ations were not repaired, The patient’s postoperative course was 
uneventful, and six weeks later she underwent an elective colos- 
tomy closure. At the time of this laparotomy, the seromuscular 
lacerations: were all healed and associated with substartial adhe- 
_ sion formation. 
eee COMMENT 

In 1904, Stone’ reported the first case of pneumatic rup- 
ture of the intestine. In 1882, Quenu’ experimentally in- 
troduced air into the upper part of the rectum of cadavers 
by means of a pressure pump. Rupture occurred at 70 mm 
‘Hg. Almost 40 years later, Duval’ noted that he believed 
‘the te. dominant factor in the perforation of the intestine 
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Antimesenteric seromuscular tears of sigmoid colon fol- i a 
lowing colonoscopy. nen 





was the rapidity of introduction of air, rather than the © 
pressure used. The rectum supported the greatest infla- 
tion pressure, and in respective order, the sigmoid, ileum, 
esophagts, jejunum, transverse colon, cecum, and stom- 
ach, tolerated decreasing amounts of pressure prior to 
rupture. 

In the laboratory model and in the patient in this case, 
the ruptares took place along the longitudinal bands of 
the antimesenteric wall of the sigmoid colon. The. tears 
primarily involved the serosa and muscularis layers. In the 
laboratory model, increasing the segmental intraluminal 
pressure resulted in sequential seromuscular stripping, 
mucosa Lerniation, and ultimate mucosal rupture. 

A comdination of factors is responsible for the serosal 
and seromuscular tears of the colon during colonoscopy. 
Among the contributing factors are the following: (1) the 
volume cf air; (2) the rate.of entrance; (3) the location 
of the irsufflated area; and (4) the localized mechanical 
stretching and bowing of the antimesenteric wall of the 
sigmoid zolon during insertion. of the colonoscope. 
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Endoscopic Removal 


of Submucosal Colonic Lipomas 


Peter D. Shapiro, MD, Constantine Alexander Michas, MD 





ı lipomas of the colon are second only to adeno- 
matous polyps in frequency of benign lesions of the large bowel, 
they occur relatively rarely. These lesions are reported to be 

Be na 15% to 91% of cases. Endoscopically, the lipoma 
Is soft and pliable and appears globular and covered by pale 
“normal” tunica mucosa. The treatment of choice is colonos- 
i id snare excision because of the potential hazards of 
; leeding and bowel obstruction and because the diagnosis can 
a be confirmed only by histologic examination. 

(Arch ‘Surg 111:89, 1976) 












‘ipome of the colon, the second most common benign 
tumor of the large bowel, is relatively rare. It war- 
rants removal even in the asymptomatic patient since his- 
-tologic examination is necessary to rule out neoplasm. 
Colonoscopy permits removal of this lesion with excep- 
tionally low mortality and morbidity. 


REPORT OF A CASE 


An 86-year-old man was admitted to the University of Califor- 
Sacramente Medical Center for multiple medical prob- 
jemi Three days after admission, he began to pass bright red 
bloog via the anus requiring transfusion of 4 units of paeked red 
blooé cells over a period of ten days. Barium enema showed a ses- 
sile L8-cm polyp i in the sigmoid colon. After a two-day bowel prep- 
ient underwent colonoscopy. 

The lesion 5 seen on barium enema was found 40 cm from the 
anal verge. it appeared globular and covered with “normal” pale 
tunica mucosa. Manipulation of the lesion using biopsy and snare 
instruments showed it to be much softer and more pliable than an 
adenomatou polyp. It was removed in toto using the electrocau- 
e., Permanent histologic examination showed it to be 
a submucosal lipoma with no specific mucosal site of ulceration 
(Figure). No further bleeding has occurred since colonoscopy six 
months ago. 





















COMMENT 


Liporas of the gastrointestinal tract are most com- 
monly feund in the colon. The peak incidence occurs in the 
sixth and seventh decades and there is a slight pre- 
ponderance of women over men. The lipomas are gener- 
ally single, located submucosally, pedunculate, and most 
common in the cecum. The incidence is estimated to be 
0.035% to 4.4% of autopsy and surgical surveys. 
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Histologicsections showing submucosal lipoma (hematoxylin-eo- 
sin, original magnification x 5). 


Although benign, the lipomas are reported to be symp- 
tomatic in 15% to 91% of cases. In addition to anemia or 
bleeding. patients may have initial symptoms of abdomi- 
nal pain due to intermittent bowel obstruction by the tu- 
mor mass or by intussusception, with episodic diarrhea or 
with rectal prolapse. 

Endoseopically, the diagnosis is suggested by the globu- 
larity of the polyp, its softness or pliability, its smooth 
“normal” mucosal surface, and the fact that biopsy speci- 
mens disclose normal tunica mucosa. In contrast, adeno- 
matous polyps have a firm “head,” are beefy red, and have 
an abnogsmal tunica mucosa. 

The treatment of choice is colonscopy and snare exci- 
sion. Only three case reports could be found in which there 
was mention of colonoscopic removal of submucosal co- 
lonic lipemas.? Two of these lipomas had stalks and all 
were much softer and more pliable than adenomatous 
polyps. 
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‘Transverse 
Colon Volvulus 
‘in Pediatric Patients 


H. Slade Howell, MD; Robert J. Freeark, MD; 
~ John F. Bartizal, MD 


oe Only two cases of transverse colon volvulus in the pediatric 
age group are reported in the literature. We are reporting two ad- 
‘ditional cases. We suggest that predisposing abnormalities in- 
clude a redundant transverse colon, an elongated mesocolon, 
and close attachment or lack of fixation of the proximal and dis- 
tal paris of the transverse colon. Other intestinal abnormalities 
< may occur later. 
(Arch Surg 111:90, 1976) 


” arge bowel obstruction in children poses an unusual 
| diagnostic challenge. Volvulus of the transverse co- 
n oceurs infrequently in adults and children. Forty cases 
of transverse colon volvulus in which the patient’s age is 
given have been previously reported. Of these, two oc- 
curred in the pediatric age group.” Presented kere are 
two additional cases of pediatric transverse colon volvulus. 


REPORT OF CASES 


“Case LA 4-year-old girl was admitted to the hospital with ab- 
‘dominal distention, abdominal pain, and vomiting. She had experi- 
enced constipation and had required multiple hospitalizations 
‘since birth. Abdominal roentgenograms disclosed sever2 colonic 
distention. An attempt to decompress the large bowel by sig- 
‘moidoscopy was unsuccessful. Exploratory laparotomy showed a 
counterclockwise transverse ‘colon volvulus (Figure). The hepatic 
“and splenic flexure attachments were in close proximity and the 
mesocolon ‘was elongated. The involved colon was gangrenous, it 
required resection, followed by construction of a double-barreled 
“colostomy. Normal-appearing ganglion cells were found in the 
“surgical specimen. Two years later, the patient continues to have 
episodes of constipation and abdominal distention that are, pre- 
sumably, secondary to a motility disorder involving the entire in- 
testinal tract. 

Case Z-A 16-year-old girl was admitted to the hospital with ab- 
dominal distention, abdominal pain, vomiting, and constipation. 
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Transverse colon volvulus in patient 1. Note severely dilated 
transverse colon. Arrow indicates point of intestinal rotation. 


During the previous year, she had experienced similar episodes 
that had subsided spontaneously with the abrupt return of large 
amounts of feces. Abdominal roentgenogram demonstrated a di- 
lated colon. Results of a barium enema were suggestive of a volvu- 
lus in the distal part of the transverse colon. Exploratory lap- 
arotomy confirmed this diagnosis. The hepatic and splenic flexure 
attachments were closely approximated and the transverse meso- 
colon was elongated. The transverse colon was nonviable and, 
therefore, resected. A double-barreled colostomy was constructed. 
Normal ganglion cells appeared in the surgical specimen. Colos- 
tomy closure was performed two months later. The patient re- 
mains asymptomatic one year later. 


COMMENT 


Three abnormalities are frequently associated with vol- 
vulus of the transverse colon: a redundant transverse co- 
lon, an elcngated transverse mesocolon, and close fixation 
or lack of fixation of the hepatic and splenic flexures. 
These abnormalities are thought to be congenital, originat- 
ing during the second stage of intestinal rotation (that 
begins during the tenth week of embryonic development). 

Transverse colon volvulus in children may bë associated 
with hypoxinesis and ptosis of other bowel segments. Pa- 
tient 1 demonstrated a motility disorder of multiple seg- 
ments of the intestinal tract. In a report in the literature.’ 
multiple bowel resections were required because of volvu- 
lus of other intestinal segments. These abnormalities have 
not been associated with an absence of intestinal wall 
ganglion cells. 
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| fter Thyroidectomy 


Joel I. Haahirtir, MD 


oote For 57 patients with toxic recurrent goiter (TRG), the interval 
; betwesn thyroidectomy and recurrent hyperthyroidism ranged 
“from six months to 50 years (average, 12.4 + 11.9 years). Recur- 

mth sm may occur in older patients for whom car- 


diac deċompensatlon may be the Initial manifestation. Reports 


on ‘surgically treated hyperthyroid patients may underestimate 
- the incidence of TRG unless follow-up Is extended for many 
"(Arch say 11: 91-92, =) 


: ron cuerent sargia literature suggests that recurrent 
hyperthyroidism after thyroidectomy-—toxic recur- 
-yent goiter (TRG)—is uncommon more than five years af- 
» ter operation, and that later recurrences constitute little 
-Tisk since the patients are likely to appreciate the signifi- 
cance of the recurrent features of thyrotoxicosis. A re- 

cently encountered patient in whom TRG developed 50 
-years after thyroidectomy prompted a review of our TRG 

series to assess the time interval between thyroidectomy 
and the recurrence of thyrotoxicosis. 


RESULTS 


‘Table 2 gives the sex and age at the time of recurrence 
for 63 TRG patients. The sex distribution resembled that 
for hyperthyroid patients with toxie diffuse goiter. How- 
ever, TRG i patients were older: 19% of them were 60 years 
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old or older, compared to 8.6% of 1,092 patients with toxic 
diffuse goiter. 
Table 2 shows the interval between thyroidectomy and _ 
recurrent hyperthyroidism. For ten patients, these data ie 
were unavailable. Note that 49% of the recurrences oc: 


curred ten or more years after the original operation, and 


19% were between 20 and 50 years later. 

Three patients had thyroidectomy twice. For two, the 
second operation was within a few months of the initial 
thyroidectomy. The third patient is briefly described in 
the next section. 

Three patients had unsuccessful attempts at controlling 
recurrent hyperthyroidism with propylthieuracil alone. 
Radioactive iodine therapy proved effective in all three. | 


REPORT OF A CASE 


A 68-year-old woman reported having undergone thyroidectomy. 
for thyrotoxicosis in 1927 and again in 1950, She remained in rea- 
sonably good health until 1971 when the development. of atrial 
fibrillation and progressive cardiac decompensation, responding 
poorly to the usual measures, led to the discovery of recurrent hy- 
perthyroidism. Radioactive iodine therapy, after four weeks’ 
preparation with propylthiouracil administration, proved success- 
ful. 


COMMENT 


Recently, most of those who have dealt with TRG have 
approached the problem from the standpoint of what hap- 
pens to a group of hyperthyroid patients after thyroidec- = 
tomy. The duration of follow-up was limited both by pa- 
tient compliance and physician persistence. In seven. 
recent reports, the maximum follow-up was 20 years, and 
the average less than ten years. 
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“Table 1. = and Sex Distribution in 63 Patients 
See With Toxic Recurrent Goiter 


Our data differ since we reviewed TRG patients drawn 
Le a surgically treated population whose size is.un- 
known. Therefore, we cannot comment on the incidence of 
_ TRG. Our data are consistent with those in a recent Brit- 
_ish report on 90 TRG patients, 45.5% of whom developed 
recurrent thyrotoxicosis more than five years after sur- 
gery, and 13.3% fifteen to 28 years after thyroidectomy, as 
well as in a report from the Mayo Clinic citing three ex- 
amples of TRG that occurred more than 25 years after 
_ thyroidectomy. 
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oe Table 2. Time Interval Between n Suden and Recurrent 


_ Hyperthyroidism i in 43 Patients" 


See ai ‘No. of 
Interval, yr. Patients = 
oo DB SAF K124 
TOST parT sD= 119 
~ 20-29 5 
30-39 2 wx | 19%. 
40-50 3 J 


*Data were not available for ten patients. 


“CONCLUSIONS 


1. Lifelong follow-up of surgically ented hyperthyroid 
patients seems prudent if all patients y with TRG are to be 
detected. 

2. In the elderly, aiding decompensation may appear as 
the predominant clinical feature of TRG. . 


References will be supplied by the author on request. 
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"Letters to the Editor 


The editor will be pleased to receive correspondence of 250 words or less that 
pertains to material published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten double-spaced and should be clearly 
marked “For Publication.” No more than two references are permitted 
and illustrations are acceptable only 


Abartion vs Manslaughter 
To the Editor.—Dr Stubblefield’s ar- 
ticle, “Abortion vs Manslaughter” 


< (110:790-791, 1975), addresses the 


question of abortion and morality in 
terms of “viability.” Such cate- 
¿i gorization of unborn human beings as 
either “viable” or “nonviable” proves 
most arbitrary and, indeed, fails to 
confront the basie issue involved— 
abortion at any stage terminates a 
- human life. . ; 
_ A- SPECIAL COMMUNICATION originat- 
ing frem the “other” side of the 
abortion debate would be greatly ap- 
preeiated. 
' i WiLtram V. Dotan, MD 
Milwaukee 


In Reply.—Dr Dolan is correct in that 
‘my little article did not attempt to 


deal with the major social. and reli- 


gious issues in the “abortion debate.” 
The purpose of the article was merely 
‘to review some seientific data that 
would aid those physicians who do 
feel abortion is appropriate and who 
would like. to comply with the law of 


s Consultants 


We wish to acknowledge with ap- 
preciation the valwed services of our 
: guest reviewers in the year October 
1974 through October 1975.—Eps. 
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BRADFORD CANNON 
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OLIVER COPE 


<<. NATHAN P. Coucn | 


_ Jan F. DMOCHOWSKI 
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when essential 


the land while serving their patients 
as best they can. So many pages have 
been written in the debate as to 
whether or not a woman should have 
the right to abort her fetus, and I 
would only repeat what Dr Kenneth 


Ryan has recently stated: “Roe vs 


Wade and Doe vs Bolton affirmed a 
constitutional right to differ in our 
personal morality, rather than what 
many believe was a judgment on the 
superiority of one moral view of abor- 
tion over another.” 

In my mind, the decision: made by 
our Supreme Court was the best pos- 
sible under the circumstances. 

PuiLLIP G. STuBBLEFIELD, MD 
Boston 

1. Ryan KJ: The legitimacy of a diverse soci- 

ety. JAMA 233:781, 1975. 


Preventing Ulcer Bleeding in 
Multipie Systems Fallure 


To the Editor.—I write concerning Dr 
Arthur Baue’s excellent editorial, 
“Multiple, Progressive, or Sequential 
Systems Failure” (Arch Surg 110:779- 
781, 1975). 


DONALD P. DRESSLER 
PHILIP DRINKER 
WILLIAM S. Dre 
EDWARD A. EDWARDS 
VLADIMIR FENCL 
Rospert M. FILLER 
RuBEN F. GITTES 
Rosert I. HANDIN 

J. HARTWELL HARRISON 
MICHAEL HUME 
ROBERT HUSSEY 
FRANZ J. INGLEFINGER 
Harry H. LEVEEN 

J. DRENNAN LOWELL 
HARRY Z. MELLINS 
WILLIAM C. MOLONEY 
ALFRED P. MORGAN 


the message. 

















My comments concern the 14 sug- 
gested therapeutic options he de- — 
scribes to prevent multiple systems _ 
failure in postoperative and acciden- 
tal trauma patients. I would add a 
simple and, I believe, empirically logi- 
cal measure to his list. It pertains to 
minimizing stress ulcer bleeding—a . 
common terminal event after decom- 
pensation of several organ systems. | 
The group of patients under consid- 
eration are usually “tubed” (three 
orifices minimum), wired, ventilate 
irrigated, and restrained in an inten-. 
sive care unit where bright lights and 
constant monitor beeps stimulate the 
patient during his conscious periods. — 
In this environment, I would: hope | 
that. physician and nurse would mer- _ 
cifully administer frequent and ade- 
quate doses of morphine or similar 
analgesics for sleep and relaxation 
Analgesia and sedation in this set- 
ting may well be equally important as 
nasogastric suction and antacids for 
preventing stress lesions in the upper 
gastrointestinal tract. 

Ropman E. Taper, MD 
Detroit 
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ORS 
SURGERY 


Group: Health: Association of 

Washington, D. C., is seeking 
-a general surgeon to serve as 
Chie? of a multi-divisional sur- 
gical: department, with divi- 
sions of General Surgery, Tho- 
racic and Cardiovascular 
Surgery, Plastic Surgery, Uro- 
logy, Orthopedic Surgery, 
ENT, and Ophthalmology. 
Qualifications include Board 
: Certification in General 
< Surgery and demonstrated 
leadership and clinical ability. 


GENERAL 
SURGEONS 


Group Health Association of 
Washington, D. C., is seeking 
Board eligible or Board certi- 
fied university-trained gener- 
al surgeons to practice in a 
muiti-specialty medica’ group 
with currently more tnan 80 
full-time physicians or staff. 



























As one of the oldest and well-established prepaid group 
practices, we are presently serving 100,000 members in 
= Washington, D. C., and suburban Virginia and Maryland. 
“A career with GHA offers varied clinical experience in a multi- 
specialty medical group which is dedicated to excellence in 
primary and specialty medical care; a pleasant environment: 
excellent income; and generous benefits, including: holidays. 
study. and annual leave: teaching time; pension plan: daferred 
income plan; life, disability, malpractice, and family health 
Insurances. 
_ Positions available July, 1976. 
~ For further information, please write or telephone: 
Peter Birk, M. D. 
Medical. Director 
Group Health Association, Inc. 
2121 Pennsylvania Avenue, N.W. 
Washington, D. C. 20037 
(202) 872-7353 
An Equal Opportunity Employer 










ome Sp Flexi-Lum sterile single- 
use surgical lights wit? 


—— lo flexible shafts for illurri- 


nation of recessed and hard-to-reach areas. Also excellent for 
transillumination of omentum, blood vessels, etc. (3034 used 
for transillumination of common duct.) 
Cat. No.3023, 5" shaft, Box/10 $59.50 
Cat. No. 3034, 10” shaft .Pack/3 $31.02 

=: Cat. No.3058, 5”shaft, laryngoscope-type bulb. Pack/3 $31.02 


006 Doctor's Six Pak, high intensity, 
non-flickering beam — 6 lights per 
. package. Batteries not replaceabie. 
Cat. No. 1006 1-2, 6 paks $7.00 
3-5, 6 paks $6.50 
6+, 6 paks $6.00 








Accu-Temp hot-wire sterile, 
single-use surgical cauter es. 
Hot wire minimizes damage to 
surrounding tissue. Excellent 
for pinpoint hemostasis. 

Cat. No. 4200 fine tip, 

va" shaft Box/10 $55.00 

Cat. No. 4300 loop tip, 
¥2" shaft Box/10 $55.00 


concept ireas" 





Penedril nail drill relieves 
pressure of subungual 
hematoma: Batteries 
placeable, 6 sterile 
—“cispasable tips. 

: Cat. No. 5119 $49.00 












Florida residents add:4% sales tax. 


































For 

the 

physician 
who 

orders 
blood: 


The General Principles of Blood Transfusion 
is the guide for physicians who must order 
blood and blood components for their patients. 

























Published by the American Medical Asso- 
ciation, tris 1973 Edition is completely 
revised and updated, bringing the practi- 
tioner the best of informed opinion and 
experience in the field. 







To order your copy ($2 ea.) of the guide, 
OP-267, write: Order Department, American 
Medical Association, 535 N. Dearborn St., 
Chicago, Ill. 60610. 
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“Books 


Robert M. Goldwyn, MD, 
Eook Review Editor 
1101 Beacon St, 
Erookline..Mass 02146 


Atlas: of Gross Neurosurgical Pathology. by 
raged Zuleh, 228 pp, $49.20, Springer. Verlag, 
This beautifully prepared atlas 
with photograpks of high quality is 
éesigned for the practicing neurosur- 
- geon, nearologist, or neuropatholo- 
| gist. It isa companion to The Atlas of 
the Histology of Brain Tumors by the 
same autaor. However, its usefulness 
is limited by the exchision of trauma 
and the vary brief coverage of hydro- 
cephalus. The use cf an older no- 
menciature on the drawings is a dis- 
edvantage. Some of the figures could 
-be improved by more detailed label- 
-ing. Some readers may take offense at 
the fact that all measurements are 
¿given in terms of fruits and vege- 
tables. There are also a few medical 
theories that might bear disagree- 
ment (in particular, that schizophrenia 
is listed as the leading cause of brain 
swelling). The synonyms and classifi- 
cation of tumors is not adjacent to 
the chapter on tumors, but rather fol- 
lows the chapter on edema. The util- 
ity of the table on the sites of tumors 
is decreased because no numbers. are 
provided. Nonetheless, this book rep- 
resents “he usual high quality of 
preparation and presentation one has 

come to expect of Springer-Verlag. 
E. Tessa Heciey-WuaytTe, MD 

Boston 


Reactions:to Injury and Burns and Their Clinical 
Importance, dy Simon Sevitt, 255 pp, illus, $17.50, 
IB Lippincett Co, 1975. 


In the oreface of this excellent text 
on the pathology of trauma, Dr Sevitt 
states that “the Pathology of Injury 
is complex, involving all organs and 
systems na variety of complicated 
and interrelated ways.” Other equally 
clear and concise statements are scat- 


tered abundantly throughout the. 


‘text. 

The first chapter is devoted to sta- 
tistics of accidents; the author points 
out how different countries report 

_ death fram injury, which can be con- 
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fusing when trying to compare data. 

Chapter 2 is an excellent summary 
of the more important physiological 
and pathological reactions following 
injury. In a concise and lucid manner, 
the author utilizes clinical and inves- 
tigational data to explain these pro- 
cesses. 

In chapters 8 through 15, specific 
topics and organs or organ systems 
are covered. While there is some vari- 
ation in depth of coverage in these 
chapters, Dr Sevitt has maintained a 
clarity of presentation in each. chap- 
ter that keeps the reader’s attention. 
Balance between clinical and investi- 
gational data is maintained through- 
out the entire text. An example of 
this is in chapter 4, “Traumatic 
Shock,” in which the pathological re- 
action of injury and resuscitation are 
discussed. Included are the hazards of 
blood transfusion. 

The longest chapter is “Fat Embo- 
lism,” chapter 13. While the author 
states that it is only an outline of the 
current state of knowledge, the excel- 
lent photographs, diagrams, and fig- 
ures combined with Dr Sevitt’s choice 
of words make the chapter almost the 
equal of his earlier monograph on this 
subject. > 

This book is recommended reading 
for surgeons and other physicians in- 
terested in trauma and an excellent 
reference for those with an oceasional 
or specific interest in the field of in- 
jury. 

JoHN A. Boswick, JR, MD 
Denver 


Surgery in Infancy and Childhood, ed 3, edited 
by Wallace Milne Dennison, 618 pp, $17.50, 
Longman, Ine, 1974. 


This book admirably accomplishes 
its specified intention of covering ba- 
sic knowledge of pediatric surgical 
problems for senior medical students, 
family physicians, and junior house 
officers. The first eight chapters in- 
clude such general topics as preopera- 
tive and postoperative care, surgery 
in the newborn, trauma, and: infec- 
tion. The next 16 chapters cover the 
field of pediatric surgery in a regional 
anatomical fashion, including the 
gastrointestinal and genitourinary 
tracts, the thorax, and the musculo- 
skeletal and central nervous systems. 
The last two chapters discuss the spe- 
cial areas.of cancer and radiotherapy, 
and bacteriology. 

Mr Dennison and his contributing 
authors demonstrate an unusual abil- 


ity to clearly and simply present | ao 
great deal of information, covering _ 
each subject in some detail without 
getting bogged down in theoretical 
aspects of problems or surgical tech- 
nique. The table of contents is clear, - 
orderly, and easy to read. The index 
seems comprehensive and quite us- 
able. 

Although the number of contrib- 
utors has been expanded from 6 to 21, 
many of the sections of the book re- 
main essentially unchanged from the 
second edition. Most notable among 
these are the sections dealing with 
the genitourinary system, spine and. 
pelvis, and upper and lower limbs... 
However, the section on the intestine, 
colon, rectum, and anus has been re-. 
vised and rewritten. Examples of up- 
dating in certain areas are evidenced 
by the discussion of genetic counsel- 
ing and teratogenic agents in the 
first chapter and parenteral nutrition ` 
in the chapter on preoperative and 
postoperative care. The failure to) 
mention topical chemotherapy in the. 
care of burns is a smal! but obvious: 
omission in updating this new edi- 
tion. 

In general, this is a clearly written, 
comprehensive, and concise text that 
will provide the student and general- 
ist with a rapid access to knowledge 
of problems in pediatric surgery. 

Morris J. Ascu, MD 
Torrance, Calif 







The Lymphatic System, by Mario Battezzati 
and Ippolito Donini, 496 pp, 284 illus, $37.50, Hal- 
sted Press, 1974. à 


This volume represents the syn- 
thesis of a decade of study of the lym-: 
phatic system by the twe authors. The 
book’s purpose is to present a descrip- 
tion and discussion of the normal and 
pathologic anatomy and physiology of 
the lymphatic system. 

The initial two chapters cover the 
historical and embryological aspects. . 
The following section discusses the 
anatomy of the lymphatic microcir- 
culation, collecting ducts, nodes, and 
main trunks. Included in this section 
is material on the immunological as- 
pects, function of the lymphocyte, 
methods of lymph formation and 
flow, and lymph content. Chapters 4 
and 5 are devoted to the methods and - 
findings of lymphography with. the : 
use of a variety of radiopaque sub- 
stances. Findings in both normal anc 
disease states are outlined. Chapters 
6, 7, and 8 outline the pathology of 
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nodes, respectively. Chapter 9 ap- 
‘proaches the same material on a re- 
gional basis, ie, head and neck, ex- 
< tremities, pelvis, and thoracic and 
abdominal viscera. Chapter 10 is a 
~ short note on intralymphatic therapy. 
Profusely illustrated, particularly 
with lymphangiograms, the size of 
the book is considerable. The authors 
have apparently drawn on a wealth of 
experience and thorough familiarity 
with the literature. The topics are 
covered quite adequately and, in 
places, even repetitively. The section 
‘on primary and secondary lymphe- 
-dema is discussed in depth and detail 
and is highly recommended. The de- 
scription of theory, method, and find- 
“ings. with the use of lymphangiogra- 
phy is excellent. Unfortunately, how- 
ever, skimpiness and superficiality of 
discussion is all too common. The fas- 
--einating immunologic aspects of the 
_ lymphatic system are given only brief 
` attention. The description of the lym- 
x phatic system and drainage basin of 
the head and neck, for example, is 
inadequate without the details that 
would be of an aid to the clinician. 
Finally, an inappropriate amount of 
text is devoted to some subjects of 
‘purely. experimental value, eg, lym- 
phaticovenous anastomoses. The bib- 
liography,-although quite extensive, 
is largely drawn from the non- -En- 
glish literature. 
- In summary, this piece of work is of 
particular value to those clinicians 
and researchers with an interest in 
lymphangiography. Perhaps a small- 
er, more. concise monograph would 
have accomplished that purpose more 
appropriately. 
RRES Epwarp A. Luce, MD 
Lexington, Ky 


ae Pathology of the Kidney, ed 2, by Robert H. 
‘Heptinstall, two vl Su 171 pp, 569 illus, $50, 
Little, Brown & Go, 197. 


< In the second edition, Dr Heptin- 
stall has updated a book whose first 
edition had already become the basic 
‘text of renal pathology. He has added 
‘about 50% more material:and a con- 
_ siderable number of newer references 
to an already voluminous bibliog- 
raphy. Of importance to his fans, he 
- has not lost the technique of provid- 
“ing concise summaries of important 
o, - findings by others, including the raw 
mete. on which conclusions have been 

based, then adding his own experi- 

ence and opinions in a manner that 
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‘main trunks, collecting ducts, and 





enables the reader to gain both a- 


knowledge of and a “feel” for the 
topic. I: is a pathology text that is not 
boring to the nonpathologist. 

In this edition, Dr Heptinstall has 
called on Dr Robert T. McCluskey to 
contribute a new chapter that pro- 
vides an excellent description of the 
experimental immunologic models of 
renal disease and their pertinence to 
human nephritides. Drs Kendrick A. 
Porter and John M. Kissane have re- 
vised their contributions cn renal 
transplantation and the development 
of the kidneys and congenital malfor- 
mations, respectively, to complement 
Dr Heptinstall’s other 26 chapters. 
New chapters on the various Zorms of 
glomerulonephritis that cause the ne- 
phrotic syndrome and on renal dis- 
eases that involve intravascular coag- 
ulation have been added to those of 
the firs: edition. The book covers vir- 
tually every renal disease that has 
pathologic anatomical manifestations. 
The pathology—gross, microscopic, 
and ultrastructure—is presenzed very 
fully. The photomicrographs. though 
none are in color, are surprisingly 
good reproductions that, ] think, 
should be helpful to the student of re- 
nal pathology. Considerable attention 
has been paid to the recent additions 
electror. microscopy and immaunofluo- 
rescent techniques have made to the 
diagnosis and understanding of kid- 
ney diszase. Dr Heptinstall provides 
concise, but not really complete, sum- 
maries of the clinical and functional 
features of patients with renal dis- 
ease. The book cannot- replace, but 
complements, those texts describing 
more physiologic, clinical, and thera- 
peutic aspects of renal disease. 

In summary, the book is excellent; 
it’s a must for pathologists, rephrol- 
ogists, and urologists who are in- 
volved with renal pathology. I suspect 
that otkers would be better served by 
a more general renal text. 

Rosert S. Brown, MD 
Boston 


The Spiinting of Burn Patients, by Kilulu M. P. 
Van Prince and Mary H. Yeakel, 126 >p, $12.75, 
Charles.C Thomas, 1974. 


The extraordinary progress that 
has been made in the development of 
the splinting and positioning of the 
burn patient, and the recognition of 
the great benefits to be obtained by 
their proper use, make the appear- 
ance of a book devoted to this subject 
most timely. 


The first third of this book is made 
up of a brief summary of current con- 
cepts of burn care. This is probably 
more than sufficient for the purposes 
of the occupational therapist or phys- 
iotherapist to whom. the book is prin- 
cipally directed but, unlike the re- 
mainder of the book, this portion is 
somewhat out of date. For example, 
for a patient requiring pulmonary 
support, tracheostomy. is recom- 
mended without any mention of ex- 
tended endotracheal intubation; exci- 
sion therapy of burns is said to be 
“seldom. employed today”; and the 
progress made in the use of surface 
antiseptic agents other than mafen- 
ide (Sulfamylon) is scarcely noted. 

The excellent chapters on position- 
ing and splinting, including materials 
and techniques for making splints, 
systematically cover the best ap- 
proaches and methods for each and 
every joint likely to be involved in the 
burn patient. Illustrations are good. 
The varied applications of different 
modified shoes for burns of the feet 
is particularly well demonstrated. 
Emphasis is properly laid on the im- 
portance of early splinting and posi- 
tioning from the very beginning 
throughout the coverage of the burn, 
with cooperation from all members of; 
the burn team. 

It is unfortunate that some of the 
more important methods of the treat- 
ment of burned joints are given 
rather short shrift. Skeletal fixation 
and traction is dismissed in a single 
paragraph as being inappropriate for 
most burn centers whereas, in fact, 
following the lead of the Galveston 
Shriners Burns Institute, it is widely 
used. 

There can be no question but that 
correction of some severely deformed 
burned hands, while not easily ob- 
tainable by the use of extended 
splints, can be fairly rapidly achieved 
by skeletal traction, as with a hay- 
raker splint. The role of pressure, usu- 
ally by the use of elasticized fabric, in 
the prevention or flattening of thick- 
ened hypertrophic scars, with or with- 
out contracture, is scarcely alluded to 
in spite of the recent emergence of 
the importance of this method. 

This book should be of real help in 
the application of splinting to the 
burned, demonstrating methods by 
which much distress and functional 
loss can be prevented and hospitaliza- 
tion shortened. 

Jonn D. CONSTABLE, MD 
Boston 
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The hospital can often be inhospitable 
to sleep... 


Unfamiliar schedule and surroundings, lack of 
privacy, nighttime disturbances — these can all 
contribute to hours of wakeful discomfort waen 
the hospitalized patient should be asleep. This 
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Patients in one study ; 
named what kept them awake... 
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Complete Scalp Avulsion 
: Elethea H. Caldwell, MD, Rochester, NY. 


_ Traumatic and dramatic baldness. 
(Editorial comment by Robert M: Goldwyn, MD, “Brook! ine; Mäss) 


Pneumonia in Recipients of Renal Allogratts 


verny È. Huertas, MD; Friedrich K. Port, MD; 
Victor Y. Rozas, MD; John €, Niederhuber, MD, Ann Arbor, Mich 


: immunosuppressive treatment should probably be 
discontinued during pneumonia. 


Splenic Injury During Abdominal Surgery 


William Cioffiro, MD; Clarence J. Schein, MD; 
Marvir L. Gliedman, MD, Bronx, NY 


Not innocuous and should be avoided. 
{Editorial comment by Robert M. Zollinger, MD, Columbus, Ohio) 


Repair of Abdominal and Thoracic Wall Defects by 
Bovine Fascia (Ox Fascia) 


Ali A. El-Domeiri, MD, Chicago 
Bovine fascia to the rescue. 


EXPERIMENTAL SURGERY 


Forty-Eight-Hour Kidney Preservation: 
A Comparison of Flushing and Ice Storage With Perfusion 


Nicholas A. Halasz, MD, Geoffrey M. Collins, MD, San Diego, Calif 
After warm ischemic injury, kidney preservation requires perfusion. 
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Thomas R. Weber, MD; S. Martin Lindenauer, MD; 
Rodney V. Pozderac, MD, Ann Arbor, Mich 


Even moderate degrees of acute venous stasis affected the test. 


Energy Metabolism Following Thermal Burns 
Fred T. Caldwell, Jr, MD, Little Rock, Ark 


Warm ambient temperatures or covering the wounds 
reduced metabolic demands. 
(Editorial comment by Basil A. Pruitt, Jr, MD, San Antonio, Tex) 
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Christopher K. Zarins, MD; A. Rahim Moossa, MB ChB, FRCS, FRCS (E); 
David B. Skinner, MD, Baltimore 


Tissue viability improved. 


Portal Hypertension and Gastric Lesions in the Rat 
Thomas O. Phelps, MS, Dayton, Ohio, John F. Mullane, MD, PhD, Washington, DC 


Ulcers from restraint stress increased in number by portal hypertension. 


TECHNIQUE 


Enhancement of Flow Through Arteriovenous Fistula 
Bruce P. Mindich, MD, Bernard. S. Levowitz, MD, Brooklyn, NY 


Hydrostatic intraoperative dilation plus postoperative heat 
to the extremity advocated. 
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Instructions For Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Richard Warren, MD, 319 Longwood Ave, Boston 02115. Manu- 
scripts are received with the understanding that they are not 
under simultaneous consideration by another publication. Ac- 
cepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 


O All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout ratker than 
galley or page proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. Forms for ordering reprints are included with the edited 
typescript. 

o Designate one author as correspondent and provide his 
address and telephone number. He will be notified by mail of the 
intended publication date approximately one month in advance. 


Order reprints at the time the typescript is returned after 


editorial processing. Specify address to which requests for reprints 
should be sent. 


O Submit an original typescript and two high quality copies of 
the entire manuscript including short communications such as 
letters to the editor, book reviews, announcements, ete. All copy 
(including references, legends, and tables) must be typed double- 
spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 


C] Titles should be short, specific, and clear. They should not 
exceed 75 characters, including punctuation and spaces. A subtitle 
is often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 


O The style of writing should conform to acceptable English 
usage and syntax. Slang, medical jargon, obscure abbreviations, 
and abbreviated phrasing are to be avoided. 


g Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the 
procedure(s) had been fully explained. 


ia Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 


O Provide an abstract (135-word maximum) of the article. The 
abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should 
include (1) author, (2) title, (8) journal name (as abbreviated in 
Index Medicus), (4) volume number, (5) inclusive page rumbers, 
and (6) year, in that order. References to books should include (1) 
author(s), (2) chapter title (if any), (8) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. Note this journal’s punctuation and sequence style in 
published reference lists. 


O Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
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in the text, tables, or illustrations. 


Oo All measurements must be in metric units. English units may 
also be given parenthetically if the measurements were originally 
done in English units. 


El Letters to the Editor. The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked “For Publication.” No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 


O The ARCHIVES welcomes the submission for review of Brief 
Clinical Notes. These are to consist of no more than 400 words, two 
references, and one illustration. The Synopsis-Abstract should not 
exceed 80 words. 


ia Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating “top” should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publication may 
be relettered to achieve uniformity of lettering style throughout 
the journal. Magnification and stain should be provided when 
pertinent. Illustrations should preferably be in a proportion of 12.5 
x 18 cm (5 x 7 inches). Legends should be typed double spaced 
beginning on a separate sheet of paper. Length should be limited 
to 40 words. 


EA An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 


o A letter of consent must accompany all pħotographs of 
patients in which a possibility of identification exists. It is not 
sufficient to cover the eyes to mask identity. 


E Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square 
finished illustrations which can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


0O Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm paper. Do not use 
larger paper. If a table must be continued, use a second sheet and 
repeat all heads and stubs. 


El Tables should be arranged so they will print no wider than 
three columns in the ARCHIVES. Generally up to nine columns of 
data (including stub, or left column) will fit into three columns. 
Tables must be numbered consecutively, beginning with 1, and 
each must be titled. Example: “Table 6.—Results of Blood Coagu- 
lation Studies.” 
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ntestinal Ischemia 


R Iiron: Gastroenterologists have long suspected 

Í toat certain obscure syndromes that they encounter 
may be tae result of insufficient blood supply to the 
alimentary, tract, and modern radiologic techniques have 
rendered tae visceral arteries easily visible. At the same 
time, surgeons interested in peripheral vascular disease 
-haye been reconstructing these vessels, though the indica- 
tions for sach procedures have still to be defined. The 

relationship between radiologic abnormalities and symp- 
nee toms is far from clear. The subject has been discussed at 
several international conferences and has been the field of 
much indivedual research. The purpose of this “Panel by 
Correspondence” is to air differing views of this difficult 
< area, and tc suggest guidelines for the future. 












- Question 4: Given all- the diagnostic and technological ad- 
vances achieved over the last generation, why have not our re- 
sults in the treatment of acute mesenteric embolus and throm- 
bosis correspondingly improved? 


_ Pror Tayor: There has been some improvement in the 
managemené of acute intestinal ischemia over the last 
decade or se. Revascularization is sometimes successful; 
we can understand and control the systemic effects more 
adequately, and second-look procedures can prevent need- 
-less sacrifice of bowel. Unfortunately, the basic problem is 
that gut has a high metabolic rate and stands ischemia 
very poorly. -t is rather like the problem of the carotid ar- 

_ tery in that reconstructive surgery is only really worth- 
< > while before serious functional damage has occurred. Un- 
Lae fortunately, warning transient ischemic symptoms are a 
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rarity as far as the intestinal tract is concerned. 

MR Marston: I would go further. Transient ischemic at- 
tacks in the gut are not simply rare—they do not happen! : 
This is quite different, of course, from chronic intestinal 
angina, which is a definite entity. 

ProF Kieny: The bad results we get are due to delay in 
diagnosis, and this is in large measure because of the erro- 
neous teaching we have followed in the past and (I-regri 
to admit) still follow. Thus, we are told that mesenter 
embolus presents as a sudden abdominal catastrophe 
whereas in practice these patients usually give a history 
of several days’ abdominal pain, often with periods of re- 
mission. By the same token, a mesenteric infarct is very 
seldom the first symptom of vascular occlusion; there is 
usually a long preceding history of postprandial cramps 
that have finally ceased to concern the patient or his doc- 
tor. Infarction then presents as an acute exacerbation of 
familiar pain. 

The only way to improve our results is by bearing in 
mind a possible vascular lesion in all patients with de- 
generative cardiovascular disease who have undiagnosed _ 
abdominal pain. The final proof is by angiography, which 
we carry out almost routinely in this clinical situation 
Nonetheless, we are continually surprised by the discrep- 
ancies between the symptoms and the x-ray-film appear- 
ances. 

Dr Szivacyt: This question has two parts which must be 
considered separately. The clinical. picture, management, 
and response to treatment of superior mesenteric emboli- 
zation and thrombosis are widely divergent. 

1 Taking embolization first, there has been a slight im- 
provement in the clinical management of this problemi; 
The precise degree of this improvement is difficult to as- 
certain because the condition is rare and good reports-are 
not available. There is reason to believe that there is a 
greater awareness among cardiologists and other inter- 
nists of the possibility of this complication in the presence : 
of cardiac disease, and therefore clinical suspicion. is 
aroused earlier. The result of treatment depends entirely : 
on the timeliness of surgical intervention. Once there is _ 
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massive bowel gangrene, . the results will invariably be 
- poor. Because of the general clinical setting of these cases, 
angiographic investigation in suspected cases is net read- 
ily feasible. The diagnosis remains essentially clinical. 
~ 2. Superior mesenteric arterial thrombosis still contin- 
ues to yield very poor clinical results with any kind of 
< management. There are many reasons for our lack of prog- 
: ress. Mesenteric arterial thrombosis usually represents 
< diffuse disease. Dramatic and lasting improvement by sur- 
o gical treatment can be expected only in those patients in 
whom the thrombosis is limited to the main trunk of the 
superior mesenteric artery, and intervention must be 
prompt—a rare situation. This is basically a matter of 
early clinical diagnosis. To complicate matters further, an 
increasingly large number of cases of bowel ischemia are 
now seen clinically that are not due primarily to arterial 
disease. This is a point to be touched upon later. 


Question 2: There has been much interest in the syndrome 
of “nonocclusive” intestinal infarction. What is the place of 
aortography in this situation? 
; De Sziaeyt: Nonocclusive intestinal infarction is a very 
poorly understood clinical phenomenon, and the designa- 
tion covers several distinct pathological situations. The 
‘most common type we see is that which occurs in the pres- 
ence of congestive cardiac failure, usually wher digitalis 
‘has been given. I believe that the type of ischemia ob- 
served in these cases is the result of a combination of two 
‘factors: (1) low cardiac output and (2) preexistiag diffuse 
narrowing of the arterial tree of the mesenteric area. An- 
giography could only have a negative value here in that it 
could rule out the presence of isolated segmental superior 
mesenteric arterial disease. Since most of these patients 
are extremely ill, the use of angiography would probably 
be harmful rather than beneficial. 
Pror Kieny: My experience of intestinal infarction is 
relatively restricted due to the specialized nature of my 
service. I have personally encountered only one case of non- 
occlusive infarction. We carried out an aortogram on this 
patient, which demonstrated that the main vessels were 
patent but that the smaller branches appeared to be in 
spasm. 
Mr Marston: It is certainly the case that this situation 
is extremely difficult to diagnose without an operation, 
and it is usually presents to the general surgeon or inter- 
nist rather than to the vascular specialist. The proponents 
of emergency aortography make the point that only by 
this means can one distinguish between a mesenteric em- 
bolus or thrombosis (which will require operation) or non- 
occlusive infarction (which will not). My own difficulty is 
that I cannot distinguish acute intestinal ischemia from 
other forms of intraabdominal catastrophe, and a normal 
aortogram would not keep me out of the abdomen, for fear 
I was missing a surgically correctable peritonitis. 


Question 3: Is there a consistent clinical and biochemical 
profile in intestinal angina? 


Pror TayLor: Not in my experience. The only constant 
-clinical findings in our patients with proven intestinal an- 
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gina has heen 2 a progressive and s sig ificant loss of weight. 
Dr Szitacyr: As I conceive this clinical entity, the clini- 
cal picture is very clear-cut. The patient develops severe 
crampy, m-dabdominal pain shortly after ingesting a meal . 
of average size. The pain lasts for 30 to 60 minutes and 
gradually wears off. The pain is so severe that after hav- 
ing exper-enced it, for some time the patient becomes- 
seared of 2ating. The loss of weight which ensues, there- ` 
fore, is due literally to self-imposed starvation. If special: 
absorption tests are carried out, there is frequently but- 
not always significant abnormality in such tests as D-xy- | 
lose absorption. This entity is rare. In over 5,000 vascular 
reconstructive operations we have only seer six. ; 
An indispensable condition of the development of these 
symptoms is that in addition to the occlusion of the supe- ` 
rior mesenteric artery there must be an occlusion (or at: 
least a severe stenosis) of the celiac axis as well. Isolated 
occlusion of either of these two arteries, asis seen fairly 
often in routine angiographic studies, does not cause“ 
symptoms. 
Since ebdominal pain is one of the commonest curses of 
mankind and since its cause is often very difficult to iden- 
tify, the logical orderliness of true mesenteric arterial oc- 
clusion as a cause of abdominal pain has had a great ap- . 
peal to the internist. Soon after the deseription of the 
entity, i began to be diagnosed with great frequency in 
cases of abdominal pain for which no ready explanation 
could be found, often without angiographic confirmation. 
Indeed, in older patients it is not unusual to find in. good 
angiographic studies some abnormality of the superior — 
mesenteric artery. When this finding occurs in association k 
with abdominal symptoms, even though campletely unre- 
lated tc the arterial changes, there is a great temptation K 
to explain the symptoms by the abnormal angiographic | 
appearances. pee 
ProF Kieny: We have not succeeded im demonstrating 
consistent and significant changes in biochemical levels or 
studies of intestinal function, nor in any case of intestinal- 
angina caused by atheroma of the visceral arteries.: 
Of 27 patients operated on for this condition, only one | 
initially had no pain or diarrhea, although all three of his - 
vessels were occluded. The others all had pain related to _ 
meals, and in some patients, the pain kad become: cons. 
stant. 








Question 4: A woman of 50 had various abdominal pains up 
to 1965, at which time she underwent a hysterectomy and ap- 
pendectomy. She had several subsequent admissions to the 
hospital for pain which was undiagnosed, but in 1970 esoph- 
agitis was noted on esophagoscopy, and when a small hiatus 
hernia was also noted on barium meal, a fundoplication was 
carried out in 1971. At this time she had been complaining of 
very marked heartburn and she claims that this particular J 
symptom has disappeared since that operation. However, she- 
contiaued to experience severe abdominal- distention after 
meals, and since this problem had been seen on previous occa- 
sions: after fundoplication, a pyloroplasty was added.at a seco 
ond laparotomy. This had no effect on her symptoms. _ 

During the last year she has continued to comptais of se- 
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astant upper abdominal pain immediately following 
of any feod or liquid. It is completely independent 
re of the food. It is associated with many other 
S oms sach as pain up into her neck, constipation, palpa- 
tions, shertness of breath, etc. 

n examination there is no specific abnormality to find. In 
rticular, she has no abdominal bruit and her weight, apart 
m minor fluctuations, has not diminished over several 
rs. She was recently admitted for further investigation dur- 
which a celiac angiogram was done which shows marked 
pwi ng of the celiac axis, with some poststenotic dilation. 
ere ki no demonstrable biochemical abnormality, and all 
t results of intestinal absorption and excretion are within 
imal limits. What would be your approach to this problem? 


Pror Tayzor: This seems to be a typical case history of 
bdominal woman,” and further surgery should be 
d unless there are very adequate indications. In this 
: f patient the angiographie demonstration of celiac 
narrowing is not such an indication. 

tor Kieny: This case history has strong psychiatric 
vertoneg, bat we have had the experience of operating on 
iatients who had hac previous negative explorations, and 
curing their symptoms by freeing the celiac axis. We do 
t take much account of the presence or absence of a 
uit (nine of our 39 patients had no such bruit) because of 
i extreme narrowing or complete occlusion of the vessel. 

< The variable clinical picture and the absence of bio- 
- enemical ehanges render this whole concept open to crit- 
<o ieism, and we are well aware that the radiologic lesion 
< may be present. without causing any symptoms. Nonethe- 
Jess, we have been struck with the satisfactory long-term 
results of freeing the celiac axis. We have followed up all 
our patierts and in 30 of them who underwent a purely 
vascular as opposed to gastrointestinal operation, our fig- 
ures are a3 follows: 
























eee No. of Patients Cured Improved Failed 
Atl Year 30 20 6 4 
At 3 Years 11 7 2 2 
< At4 Years E 3 1 1 









MR MARSTEN: The figures are impressive, and if by 
w” you imply a real improvement in the patient’s sub- 
ective problem, then perhaps we should not be too insist- 
ent upon quartitative measurements. I am, however, still 
_ uneasy about this type of surgery, and await Dr Szilagyi’s 
comments en the next question. 





: ‘Question 5: Does the celiac axis compression syndrome ex- 
_ ist? If se, what are your indications for exploration of this ar- 
Dr Saitaeyr I have expressed my view on this question 
in a lengthy szudy published about two years ago.’ 
(Mr Marston: I know. That is one of the reasons we asked 
you to contribute to our panel! 
Dr Sztiacyr In our study, no objective facts were found 
to have been published to prove or even strongly to sug- 
gest that isolated stenosis-of the celiac artery has any 
pathophysiciogical effect on the function of the organs 
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supplied by this vessel. Anatomical variations in the con: 
tour of the celiac artery are common. They have been 
found by angiography in about 35% of randomly selected 
clinical population samples. The only proof of clinical sig- 
nificance of the narrowing of the celiac artery is the al- 
most infallible cure of its alleged symptoms by an. 
ation that usually but not always corrects the de 
by incising or excising the adjacent neurofibre 
There is no logically consistent or biologically. 
explanation for the surgical benefit. The co 
inescapable that the association of symptom 
presence of celiac artery narrowing in a very larg 
ity, if not all of the cases, is casual rather than ¢ 
any group of patients the probability that some de 
narrowing of the celiac artery exists coincidentally ` 
whatever symptoms they have is about 0.35. Thus, in 
about one out of three patients with obscure abdominal 
pain, angiography will demonstrate this purportedly sig 
nificant abnormality. Exploratory celiotomy will afford 
the opportunity of confirming and correcting this “abnor 
mal finding” and crediting to the corrective procedur 
whatever subjective benefit the patient acknowledges af- 
ter the operation. 
In view of these findings, I have not recommended e ex 
ploration of the celiac artery since the completion of the 
study. 
Pror TayLor: We operated on a series of patients with 
so-called celiac axis compression some years ago and re- 
ported the results.’ Although the angiographic diagnosis 
of compression was confirmed in all cases at operation and. 
was successfully relieved surgically, the long-term clinical 
results have on the whole been poor. Most of the patients. 
were women of the type described in the last question, | 
and although the immediate postoperative results were 
excellent, later follow-up showed return of symptoms. We 
also found that the characteristic epigastric murmur could. 
be heard in a significant proportion of normal subjects. 
who probably had celiac axis compression but no symp- 
toms, We now believe that this syndrome is not a proven. 
entity. : 
Pror Kieny: While having reservations about the indi- 
cations for surgery and the vascular origin of these symp- 
toms, we nonetheless believe that this syndrome does ex- 
ist, and it can in certain cases be relieved by an operation. 
All our patients have been thoroughly investigated by our 
medical colleagues before any angiography is carried out. 
We feel that negative findings on routine investigations 
and failure of conservative treatment combined with epi- 
gastric bruit justify an exploratory operation. 


Question 6: How many patients have you investigated for 
visceral ischemic pain, and of these how many (a) have satis- ; 
fied you that ischemia is the cause of their symptoms and (b) ` 
had these symptoms relieved by surgery? 


Pror TAYLOR: I cannot answer this question accurately 
in the form in which it is asked, because as a vascular sur- 
geon the majority of my patients with intestinal angina 
have been selected and investigated by the referring gas- 
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_ to operation with true intestinal angina are a very small 
_ proportion indeed. These are the difficult group. In such 
- patients at least two of the three major visceral arteries 
are involved. They usually exhibit severe symptoms and 
have a generalized nutritional disturbance as evidenced 
-by weight loss. This group does very well with successful 
-reconstruction and experiences complete relief of symp- 
toms and rapid weight gain. 

.  PRor KIENY: Narrowing of the superior meser.teric ar- 
_ tery or celiac axis is a very common radiologica! finding, 
and we have more than 100 patients with this picture. The 
< coexistence of abdominal pain with such an appearance on 
the x-ray film is no certain proof of an ischemic etiology, 
although this is often the case. Pain may result from oc- 
-clusion of one vessel, (three out of 38 cases) but ir. general, 
‘Mikkelsen Law” should be observed. This law states that 
symptoms only occur when two of the three mesenteric 
_ trunks are involved, with particular reference to the supe- 
rior mesenteric artery. Regarding the second point, we 
- have operated on 38 patients, of whom 27 had ischemic 
` symptoms; all of those who received the operation lost 
-their pain and diarrhea. Two patients experienced a recur- 
rence of pain, one of whom had it relieved by a further ar- 
_ terial reconstruction two years later. The other died of in- 
testinal infarction four years after the original procedure. 
Dr Sziiacyi: We have investigated about 50 patients re- 
ferred to us for the diagnosis of obscure abdominal pain 
suspected to be due to small bowel ischemia. As was previ- 
ously mentioned, we found six in whom the diagnosis 
sroved to be correct. These patients were helped by dis- 
obstructing the superior mesenteric artery. 


< Question 7: It has been suggested that many cases of in- 
flammation in the gastrointestinal tract which present to the 
gastroenterologist are in fact ischemic lesions. How far is this 
true? 

-. -Pror Kieny: My practice is limited to purely vascular 
surgery. I do not encounter this type of case and am 
unable to answer the question. 

Pror TAYLOR: I, too, have nothing to contribute here. 
~ Dr Szmaey: The burden of proof lies with those who try 
to ascribe a major role to occlusive disease of angiograph- 
ically. unidentifiable arteries in causing inflammatory 
2 changes in the gastrointestinal tract. Except for rare and 
specific instances to be touched upon later, in a very large 
‘number of selective studies of the gastrointestinal tract I 
have never seen occlusive lesions in angiographically de- 
- monstrable arteries leading to inflammatory changes in 
_ the bowel lumen. Pathological changes in end erteries and 
arterioles are the norm in virtually all inflammatory dis- 
eases, including those in the intestines. These have no 
_ therapeutic interest for the vascular surgeon, both be- 
cause they are angiographically undemonstrable and be- 
_ cause they fall outside the boundaries of reparable vascu- 
lar lesions. For instance, ischemic changes of the sigmoid 
-colon and rectum are observed with some prevalence as 
complications of aortic.surgery, principally after abdomi- 
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troenterologist. Compared with the volume of other types. ; 
of reconstructive arterial surgery, the patients who come — 





nal aortic aneurysmectomy, but primary ischemic colitis 


must be an extreme rarity. I have never seen ischemic co- 
litis except as a secondary phenomenon in unusual combi- 
nation of circumstances, such as a sealed perforation of an 
aneurysmal sac forming a mass encroaching upon the 
vasa recta of the sigmoid colon, and thus leading to is- 
chemic alterations in the corresponding segment of the. 
bowel. I see no utilitarian role for angiography in the 
diagnostic work-up of obscure cases of colitis. Selective 
angiography may pinpoint an area of diminished vascu- 
larity in the bowel wall, but the treatment will in any case 
be resection, a decision that can be reached without the 
luxury of selective angiographic studies. I have found that 
the dictum “If you are not sure, it is malignant” is very | 
useful since I first learned it some 30 years ago. If I am 
unable to tell from the gross anatomic findings that the le- 
sion is benign, I perform a cancer operation. 

Mr Marston: The answers to this question reflect the 
differences between our individual surgical practices. I 
practice both as a general and a vascular surgeon, which is 
the common pattern in the United Kingdom, and while 
perhaps not ideal for all societies, it seems to suit the 
needs of our patients. I have a particular clinical and re- 
search interest in vascular disorders of the alimentary 
tract, and in fact see many more cases of genuine sympto- 
matic intestinal ischemia referred to my general surgical 
service (as supposed inflammatory or neoplastic disease) . 
than I do on the vascular side. Primary ischemic colitis is 
not in fact all that rare. We have described 120 cases col- 


lected by myself, Dr Morson at St Mark’s Hospital, and Dr. 


Jack Farman’s group from Yale.’ A minority of these pa- 
tients had aortograms, and the results did not always 
show a block. However, the clinical course, barium appear- 
ances and histopathologic findings of the cases without 
documented vascular etiology were identical to the rest. 
There is no reasonable doubt that graduated infarction of 
the alimentary tract, particularly of the colon, is a gen- 
uine clinical event. There is plenty of supporting evidence 
for this in the world literature,- and furthermore, we 
have succeeded in reproducing in the experimental labora- 
tory the complete spectrum of changes observed in clinical 
practice." One should of course bear in mind that only in ` 
one third of cases of fatal intestinal necrosis is any block- 
age of surgical dimensions found in the mesenteric ar- 
teries.” 

I entirely agree that angiography has little place here, 
and that the vascular lesions are not accessible to recon- 
structive surgery, which makes them of little interest to 
the arterial purist. If I had included a gastroenterologist 
on our panel, I fancy I would have received a different sort 
of response. In any event, I must admit to being guilty, ei- 
ther of asking the wrong question of the right people or of 
asking the right question of the wrong people! 

Question 8: Mesenteric vascular disease predominantly af- 
fects the elderly, and in the present context of worldwide mal- 
nutrition and overpopulation, is it justifiable to devote any: 
consideration to this admittedly rare syndrome? 


Pror TAYLOR: Although mesenteric vascular disease is 
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rare it does ot always affect the 
i ts 





nexplained T a abdominal pain, nutri- 
nal disturbance, weight loss, and abdominal arterial 
bruit. 
-Pror Kieny: The question is essentially philosophical, 
me needs to be precise about what constitutes an “el- 
rly person.” I would agree with Professor Taylor that 
| intestinal ischemia is quite often encountered in patients 
_in their 40s. Furthermore, the bad reputation that treat- 
‘ment of lesions of the mesenteric artery has acquired is by 
“no means justified. Early operation, before infarction has 
-occurrec, can have very satisfactory results. For instance, 
we reported one operative death in 35 reconstructions, and 
il zen-year survivals. Of the rest, four patients died 
in three years of operation and seven later. Causes of 
| were myocardial infarction (four patients), cerebro- 
vascular accident (five patients), and renal failure (one pa- 
tient). Considering that the patients for the most part 
suffered from widespread degenerative vascular disease, 
‘these figures are not too bad. 
Dr Sztacyt: Offhand, I do not see the connection be- 
‘tween the therapeutic problems of my elderly patients 
and. the regrettable problems of malnutrition in many 
countries in which the rich eat too much and the poor eat 
too little, or in which, such as in India, the available mea- 
ger public fands go into the building of atomic weapons 
rather than into sensible programs of public assistance for 
the’ hungry poor. Moreover, I do not see the relevance of 
being elderly and sick to the question of overpopulation. 
Obviously, the elderly do not contribute to the population 
explosion. Your question would be relevant if ischemic gut 
disease affected mostly, or only, the reproductive young. 
‘Then, if one were worried about overpopulation, one 
‘might let the young with ischemic bowel disease die. One 
might—but I would not. Overpopulation will not be cor- 
rected by euthanasia. 
© Mr Marston: Clearly not; in fact, the question was 
promptel. by an Indiar colleague who was visiting our 
clinic. He felt that to employ a great amount of sophis- 
 tication, time, and money in detecting and treating cases 
of mesenteric vascular disease with so little therapeutic 
` yield wes profligate, and that given our resources he 
would find better use for them. We are lucky enough not 
-to live with the medical problems of India, so that we do 
“not have to share his point of view. I think he was on to 
“something, all the same! 
- Mr Marston (Concluding Remarks): The discussion has 
been wice ranging, as befits a broad subject, and I would 
like to summarize it in an attempt to strike a balance be- 
tween tke chairman’s privilege of organizing the discus- 
sion and injecting his own ideas and the right of the par- 
‘ticipant experts, who are chosen for their authoritative 
- experience, to disagree. 
As regards massive irtestinal necrosis, whether this be 
: ‘due to embolus, thrombosis, or a physiological shutdown of 
the intestinal circulation, we have little to offer. None of 
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geons of the status of Drs Kieny, Szilagyi, and T lo 
unable to produce a reasonably sizeable personal se 
one begins to doubt the clinical as opposed to the academi: 
importance of this condition. : 

The concept of chronic intestinal ischemia, analogous to : 
the well-known pathological changes that occur in the 
myocardium, kidneys, and lower limbs, has been very at- 
tractive to surgeons all over the world. It is still the sub- 
ject of major international conferences. It was, for ex- 
ample, the keynote of the meeting of the Italian College 
of Surgeons in 1973, and a conference along these lines 
was organized in Marseille earlier this year. The impres- 
sion which has been borne in upon most of us who have . 
been working in this field for some years is that the really 
authentic case of abdominal pain due to vascular disease is 
exceedingly unusual. Of course, this calls into question the 
definition of authentication. One must be very strict about 








this. It is not enough to observe a vascular narrowing on 


an angiogram, to reconstruct it surgically, and to receive 
thanks from the patient. The history of surgery is littered 
with inappropriate operations that have been judged on 
such uncontrolled grounds. For an operation to be deemed 
successful, it is necessary for there to be a quantitative 
abnormality, which is demonstrably related to the symp- 
toms and is then corrected by operation, while at the same. 
time the symptoms are relieved. To my mind, no operation 
for supposed chronic intestinal arterial disease has ever 
met these criteria. This applies not only to the classical in- 
testinal angina described by Dunphy” and related to 
angiographic abnormalities of the superior mesenteric ar~ 
tery, but also to the more recently developed concept of 
“celiac axis compression.” Among our participants, there 
has been a certain measure of disagreement. I must con- 
fess to finding myself more attuned to the position of Dr 
Szilagyi rather than to the more optimistic attitude of 
Professor Kieny, whose great personal experience one 
must nonetheless respect. 

I personally feel that the average patient who comes to 
a medical gastroenterologist with obscure abdominal pain, 
and is then submitted to angiography and eventually re- 
ferred to a surgeon specializing in arterial reconstruction 
has little to gain. I may well be wrong, but I will predict 
that this is a dead end. In contrast, the general surgeon 
dealing with all manner of abdominal disease, but witha 
lively and aware interest in the problems of peripheral 
arterial insufficiency and the immensely varied spectrum 
of infarction of. peripheral organs may well be able: to 
instruct his gastroenterological colleague in the inter- 
pretation of obscure gastrointestinal syndromes, which in 
fact are manifestations of decreased arterial supply. 

There are a few occasions on which it may be necessary 
to reconstruct or bypass an obstructed visceral artery. We 
agree on this but have said little about technique. Because 
of the often unsubstantiated indications for the operation, 
it is more than ever important in this type of surgery to 
keep the methods simple. The origin of the celiac axis and 
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< superior mesenteric kuny are among the most ina 
‘sible regions of the human body. They are encompas 
vital structures such as the neck of the pancreas, th 





_ tack on this delicate and vulnerable area (that can only be 


dominal incision) should be avoided if possible. Recent de- 
velopments i in the | surgery of the superior mesenteric ar- 
_tery have concentrated on the lower approach. In fact, 
~ because of the close anatomical proximity of the superior 

. mesenteric artery and aorta, a simple side-to-side anasto- 
: mosis between the two vessels is almost always possible; if 
„it is not, a short, broad, prosthetic tube of Dacron or sim- 
ilar material may be introduced between them, much as is 
new carried out between mesenteric vein and vena cava in 
-cases of portal hypertension. An impacted mesenteric em- 
bolus can often be extracted with a Fogarty catheter 
through an incision in the ileocolie artery, which is then 
_ anastomosed side-to-side to the right common iliac artery. 
` The vessel is of fairly large diameter at this level, and the 
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bowel i is revascularized it 
“niques, such as blind endarterectomy of the superior mes- 
tal vein, and the third part of the duodenum. Surgical at- enteric origin, reimplantation into the aorta, or grafting. 


exposed with complete reliability through = thoracoab-. 





nhantemouia is not párticularly d difficult, In this way, the 
n retrograde fashion. Older tech- 





of the splenic artery into the distal superior mesenteric’ 
artery have been reported i in individual small series, but 
experience with them is very limited. 

One final important point must be made. The gut ap- 
pears to act as an “all or none” organ as far as its blood 
supply is concerned. Both clinically and in the experimen- 
tal laboratory, progressive reduction in arterial flow, 
though it may cause symptoms, produces no consistent ab- 
normality of structure or function that can be measured 
up to the point of infarction. Of course, once that point is 
reached there follows a catastrophic chain of events that 
usually leads to the death of the individual. Until such 
time as we have a sensitive laboratory test that will corre- 
late with clinically significant but preinfarctive intestinal 
ischemia, all our therapy lacks scientific justification. | 
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i ekpperative Delirium 


edore Nedelson, MD 


-© Delirium has been defined as a condition of cerebral insuffi- 
clency consisting of impairment of cognitive processes, with a 
haracteristic slowing of the electroencephalographic pattern. 
resent alse: is a global “clouding” of consciousness, resulting 
a potertially reversible impairment of ability to maintain at- 
ion. im these states there is usually a simultaneous diminu- 
lon of the ability to think, perceive, and remember. Although 
rowsiness: may be a part of this state, patients can be awake 
nd yet celldous, with diminished consciousness of their sur- 
undings. 

toperaiive delirium is seen more often in patients over 50 
ot age, in those who are “vigilant” or overalert, and in 
se undergoing more complex surgery. Adverse influences in 
postoperative period are certain drugs and the psychological 
lresses engendered by the ICU environment. Appropriate man- 
gement obtains from attention to the impact of the strange envi- 
_ (oement on ‘he patient. 

ces a Sine 111:113-117, 1976) 








‘patients become delirious while in a hospi- 
A. tal. £ quietly deluded or silently hallucinating pa- 

is eften unnoticed by the medical or surgical staff. 
orid, agitated, and delirious patient is more visible, 
he symptoms may interfere with care or may trouble 
sé around him. Such a patient often first directs the at- 
tion ef -he staff to the presence and general impor- 
-tance of ps chological issues that affect everyone in the 
: 7 Pio] Incensive Care Unit (SICU). 


Clinical Description 


: - ; he subject of postoperative delirium continues to hold 
È the attenticn of many writers in this arena where medi- 
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cal, surgical, and psychological interests converge. In un 
derstanding the multiconvergence of forces leading to de 
lirium, we approach etiologic factors, diagnostic problems, 
and prophylactic principles that have a wider range of ap 
plication in several problems of psychological disequ’ 
librium. In addition, patients with this syndrome also ten 
to have a less successful surgical result. 

In the 16th century, Paré mentioned a state of postope 
ative psychological disequilibrium that Dupuytren, in th 
19th century, termed “delirium nervosum.”" Many ter 
have subsequently been used to characterize this extreme 
state; it is often unclear whether authors are referring t 
the rarer schizophrenic reactions, which may be precip’ 
tated postoperatively, or to the more commonly found pe- 
riods of excitement with confusion and disorientation best 
called “delirium.” The difficulty in defining a clinical 
entity depends in part on the general problems inherent — 
in psychonosology, particularly those involved in cate- 
gorizing a portion of a spectrum of observed aberrations, 
The terms postoperative “dementia,” “delirium,” and 
“psychosis” are still often used interchangeably. 

Dementia, in the older terminology, referred generally 
to insanity or madness; it is still used to describe loss of 
the intellectual functions, resulting from gross changes in 
the physical functioning of the brain. Delirium has been © 
defined as a condition of cerebral insufficiency, character- 
ized by the basic properties of impairment of cognitive 
processes along with a slowing of the electroencephalo- 
graphic pattern.’ Present also is a global “clouding” of. 
consciousness, resulting from a potentially reversible im- 
pairment of ability to maintain attention and cognitive 
processes.’ In these states there is usually a simultaneous 
diminution of the ability to think, perceive, and remem- 
ber, Although drowsiness may be a part of this state, pa- 
tients can be awake and yet delirious, with diminished : 
consciousness of their surroundings. 
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Disorientation with regard to time, place, and perso 


of delirium,’ but patients may be fully oriented, particu-. 
rly in the earlier stages.’ Slight disorientation, however, 

ten goes unrecognized because the eliciting questions 
re not asked or because the patients cannot communicate 
for other reasons. Patients have difficulty in eoherent 
thinking, accompanied by anxiety, depression, or apathy, 
and sleep may be disturbed. Patients can pass rapidly 
from this stage into full-blown turbulent delirium. They 
may be transiently aware of their delirious state and even 
comment on how strangely they are acting. There is 
usually a paranoid coloring to the patient’s thinking. With 
-time the patient’s thoughts may become more disorga- 
nized. There are usually wide fluctuations of the level of 
consciousness during any 24-hour period, so that it is often 
impossible to ascertain whether there is a positive or 
negative trend.’ 

` Delirium differs from psychosis in that there is no con- 
stant “structure” to the ideas, such as is found in psychotic 
states: The steady regressiveness of psychotic th:-nking is 
not usually seen, and there is no “fixed ideas.”* A patient 
with delirium is usually more restless than one who is psy- 
‘chotie; there is generally less psychological “organiza- 
. tion.” The quality of the delirious state is haphazard; it is 
a tangle and confusion of shifting thoughts and feelings, 

and agitated activity may occur unpredictably. Psychotic 
states tend to last longer and to remit, when they do, 
owly. This is especially true in those cases where there 
re preoperative psychotic tendencies. 

_- Delirium with agitation manifests itself usually before 
the third to seventh postoperative day and lasts fom 24 to 
hours, A longer duration of 14.7 days (average) has 
been reported i in 57% of 189 patients who survived heart 
urgery.’ Disorientation has been reported lasting as long 
s a month: There is usually a lucid interval cf two or 
hree days after surgery before delirium ensues. Some au- 
hors make a distinction between delirium that cceurs af- 
ter the lucid interval and another condition, witk. a differ- 
ent cause, early organic brain syndrome, present from the 
outset postoperatively.” The organic brain syndrome is 
perhaps less influenced by factors within the SICU envi- 
ronment and does not spontaneously remit, altheugh such 
patients usually become worse in the unit. 


i Cause of Postoperative Delirium Syndrome 


The cause of the postoperative delirium syndrome has 
been viewed variously as biochemically’® or psychologi- 
Hy? derived. The syndrome emerges from interaction 
‘of a number of specifiable factors. The first set of factors 
includes the variables present prior to surgery. The second 
‘set of factors includes procedures and manipulations in- 
trinsic to the operative procedure. The third set of factors 
ncludes both drugs used postoperatively and those vari- 
ables that reside within the SICU milieu itself. 


Preoperative Factors Associated With Delirium 


< The preoperative factors include those that are usually 
meric’ to decrease the aes to withstand stress. In- 
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has been regarded as the primary distinguishing feature 


nereases the risk.’ 





‘Senile patients may show: a deterioration of postoperative 


psychological functioning without a lucid interval. 

Viewpeints regarding the influence of gross preopera- 
tive psychological aberrations (psychosis or family history- 
of psychesis) vary, and it is difficult to assess this factor. 
However personality styles or modes of coping, with less. 
than usual flexibility under stress, are seen to correlate 
with delirium postoperatively. Patients with depression, 
functional psychosomatic disease, sleep disturbance, or 
history o? habitual drug use have generally less than aver- 
age coping ability. 

Preoperative modes of psychological “coping” or “flexi- 
bility” are also important in overall surgical success. In 
this regazd, denial often has been regarded as a maladap- 
tive psychological defense mechanism, correlating with 
general postoperative psychological complications and in- 
creased morbidity and mortality. It is suggested that the 
physiciar approach avoidance actively before surgery." 
Others centest this position.>'’'* For the psychotherapist, 
a “breakthrough” in the patient’s denial is usually fol- 
lowed by anxiety, which may herald a positive change and 
emotional reintegration. In our experience most patients . 
who are physically ill deny the extent of their illness or 
the intersity of their feeling about it in varying degrees. 
Some degree of denial is normal and functions as a posi- ` 
tive psychological defensive posture. It has been found by 
others that a coping style termed “avoidance” (of knowl- — 
edge or ewareness of the medical condition) leads to more: 
rapid postoperative recovery than does “vigilance” (over- 
alertness to the threatening aspects of upcoming. sur 
gery).'* Most physicians, we have found, have more diffi- © 
culty in establishing an alliance with patients who are 
vigilant, questioning, and suspicious than with those who- 
deny, bu: are accepting of the physicians good intentions. 
and skill. Denial of a steadfast, unwavering sort, however, : 
often presents a problem for the staff in that it makes it 
difficult =o establish a mutual or cooperative relationship 
with the patient. 

General interest in preoperative psychological charac- 
teristics has been in the direction of prediction of postop- 
erative psychiatric complications such as delirium.® but 
also in extended psychological effects. The surgeon’s par- 
ticular interest in this subject may be more specifically fo- 
cused on whether or not knowledge of preoperative per- 
sonality characteristics should be among the factors to be 
consider2d in surgical risk and prognosis. Difference in 
scores on a battery of psychological and intellectual tests 
were found to have predictive value in distinguishing sur- 
vivors and nonsurvivors in cardiac surgery.” It is sug- 
gested taat it may be possible, with such information, to 
ameliorete the degree of risk for some patients. 


Operative Factors Associated With Delirium: 


Type ef Procedure.—An incidence of 1,250 “mental dis- 
orders” : without specification of the clinical findings) was | 
reported i in all surgical patients in 1910.” An overall inci- 
dence o? psychiatric problems was reported, loosely en- 
compassing delirium or psychosis, which ranges from 0 to 
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tically eventuate in affectual disturbance; hysterec- 
; particularly is indicted: Eye operations show a 
gher ircidenee of postoperative psychiatric states than 
other noathoracic surgery.?" It is difficult to assess in- 
o dependerce of variables; for example, the age of the pa- 
Eo tient may be highly eorrelated with the type of procedure, 
as in cataract surgery. 
_. Cardiocomy generally has exceeded other surgical pro- 
< cedures in the incidence of postoperative psychiatric com- 
> plications, inclading the major ones of delirium, but also 
_ the incidence of the rarer psychosis. The predominance of 
- articles written exclusively on psychiatric aspects of treat- 
sent of the surgical heart patients attests to that. Before 
63, incidence of such complications ranged from 5% to 
* After 1963, an increase has been reported, ranging 
ym. 88% to 61%" and occasionally higher for all behav- 
| disorders including delirium. Delirium is reported in 
e article at 57% of 139 surviving patients.” More recent 
lies point to decreasing incidence of postcardiotomy 
lelirium.°° 
-Complexity of Procedure.—It was first suggested that 
: there was a causal relationship between mitral valve pro- 
cedures per se and the postoperative psychiatric complica- 
ions that followed.” As numbers of intracardiac proce- 
dures increased, it became clear that the abnormality 
could be eausally linked, at least in part, to physiological 
sses induced by the operation. 
As procedures on the heart developed from closed-heart, 
nger fracture” valvulotomy to more complicated oper- 
ons involving cardiopulmonary bypass and hypother- 
ja (with attendant longer hours of operation and anes- 
thesia time), the incidence of psychological complications 
creased. The increasing complexity of newer procedures 
nd technical improvement brought into play the follow- 
ing factors: (1) greater manipulation of life processes, ie, 
: longer anesthesia and bypass time, with greater numbers 
of drugs in larger amounts and hypothermia, and (2) oper- 
ations on older, sicker patients. 
a subjected to anesthesia time longer than 
‘ht hours and bypass time exceeding four hours, there is 
15% incidence of postoperative delirium.” It is not clear 
) anderlying physiological factors are; it has been 
at at least one of the conditions present in 
ns is decreased brain perfusion or hypoxia or 
X Oxia resulting from decreased circulating volume 
— bas been orrelated with postoperative delirium.’ Pa- 
tients who receive transfusion of more than 2 units of 
blood had a higher incidence of such psychiatric symp- 
_toms. However, patients receiving no blood had a higher 
a idence of symptoms than those receiving up to 10 units. 
_ A similar situation is found in the use of hypothermia; hy- 
_ pothermia of a few degrees below 37 C correlated with a 
low incidence of psychiatric complications than did an ab- 
sence of hypothermia, and with a much lower incidence 
than chilling of the patient below 27 C. Embolization 
from use cf silicones in the bypass apparatus or from anti- 
m agents also have been suggested as a cause of de- 
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om sampling of 200 general surgical pa- ieii brain circulation. Disturbance of blood g gases, hy: 


delirium was found in 78%.” Some procedures char-: 





poxia, hypocapnia, and hypercapnia, are known to cause ` 
confusion or psychotic behavior.° Agents such as suc 
cinyleholine chloride have been implicated in abnormal 
psychological states. Although one could assume as well 
that decreased cardiac output would also be associated 
with abnormal psychological states, it has been foun 
paradoxically that hallucinations oceur with a rapid rise i 
cardiac output and never when the output is falling.’ High 
cardiac output is not always associated with hallucina- 
tions, however. : 
One of the more interesting and compelling phyaiolag: 
ical explanations is in research on catecholamine activ- 
ity. Catecholamine levels are measured at their highest 
after open-heart surgery and during the time of the usual 
occurrence of psychiatric symptoms of delirium.**? Hy- 
poxia may be a stimulus to increased epinephrine. secre- 
tion, and adrenochromes may be produced from epineph- 
rine through abnormal metabolic pathways in some 
patients on a purely hereditary basis, or released by direct. 
oxygenation of blood in the bypass apparatus. The ob- 
served phenomenon of children’s “immunity” to postoper- 
ative psychosis may be due to differences in need or in 
ability to metabolize amines.*** The effect of phenothia- 
zines on postoperative delirium stands in partial support 
of the “amine theory” as well, since phenothiazines. are 
known to block amine synthesis. There is still some diffi- 
culty in disentangling cause from effect; it can be specu- 
lated as to whether increase in circulating amines pro- 
ceeds from a psychological state or vice versa. 
In the past five years, however, a decreased incidence of. 
postcardiotomy delirium has been found.** The operative | 
factors seen as responsible for the change are decreased — 
operative-anesthesia-pump time. As ease with cardiotomy 
techniques increases more complicated cases are- per- 
formed faster. Other factors responsible are better preop- 
erative psychological preparation and greater attention to’ 
psychological issues in the SICU postoperatively, which _ 
often occurs when the staff becomes more expert in tech- : 
nical matters. 


Postoperative Factors Associated With Delirium 


Drugs.—Most of the drugs used after surgery are poten- 
tial factors in the induction of depression, anxiety, delir- 
ium, or psychosis in a predisposed patient. Many of the 
side-effects of such drugs are well-known and documented, 
perhaps especially so is that of barbiturate use. The para- 
doxical effect of barbiturates is, however, sometimes for- _ 
gotten, and in the face of accelerating restlessness a phy- S 
sician may order increased doses of barbiturate to “ealm” E 
the patient. 

Anticholinergic drugs (atropine, scopolamine, and. re- 
lated compounds), antitussives, anti-Parkinson agents, 
drugs to control cardiac output and rhythm, the tricyclic. 
antidepressants, and antihistamines may not. be recog- 
nized as potential causes of untoward psychological ef 
fects. Some of these drugs may be used after surgery to 


provide relief of symptoms; all are said to be capable of. d 


promoting. ‘major psychological disturbance. 1 Cortico- 
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steroids have definite dose-related -o effects 
Patients taking steroids. (or withdrawing from them) 
-show degrees of aberration ranging through mild eu- 
phoria to delirium and hallucinations. 

‘The SICU Environment.—The environment of the SICU 
‘itself has long been indicted as a factor in delirium. The 
-first impression of the SICU relates to the intensity of il- 
- lumination, visibility of patients, and movements of the 
“staff. Sleeping and dreaming, which impose order on the 
day and perhaps integrate emotional experience,” are 
‘often disturbed. Patients frequently experience a dis- 
-törted sense of expansion and contraction of time. Such a 
perception arises from fatigue, lack of sleep, or pain with 
- its “minutes-into-hours” phenomenon, and anxiety and 
depression. There may be no calendar or clock for refer- 
ence, or the patient may not be able to see it. Perception, 
- dulled by pain, weakness, or beginning toxic delirium is 
_ further dulled by the limitation imposed by the environ- 
ment. It was found in a medical intensive care unit that 
half of the patients had lost their time sense. 53 Personal 
change frequently, and the patient often cannot establish 
a trusting relationship. 

~ Death is a constant presence and threat. It occurs often 
-in the SICU, and patients are bound to be aware of it, 
` often despite the efforts of the staff to screen them from 
it. It figures in their fantasies despite denial either of its 
presence or of the intensity of its emotional impact. 


Treatment 


‘Phudothiazines are effective against postoperative de- 
irium.™+* There is often a reluctance to use these potent 
agents because of potential hypotensive side-effects. In 
one study, however, the major hypotensive effect of 
phenothiazines is postoperative delirium was found to be 
_minimal.* Phenothiazines may be used safely in treatment 
of postoperative delirium if the initial dose of chiorproma- 
gine does not exceed 25 mg given intramuscularly and if 
there is careful monitoring. If this dose is tolerated, addi- 
tional doses may be used from five to six hours thereafter 
until abnormal behavior remits. The hypotensive effect 
‘does not seem to be dose-related. Trifluoperazine hydro- 
chloride is less sedating, may have a lesser hypotensive ef- 
‘fect, and is suggested as a possible alternative treatment 
in doses of 2 mg, four times daily. Haloperidol, a bu- 
yrophenone derivative, 2 mg given two to four times a 
ay, is an effective medication against psychosis, with a 
wide dose range of therapeutic efficacy and a minimal risk 
of hypotensive side-effect. Barbiturates should not be used 
since they often increase agitation.’ 
a Supportive psychological treatment in the SICU is often 
effective and less dangerous than drug treatment. More- 
over, most symptoms remit without intervention after a 
relatively short period of time. There is often an insis- 
enee on the part of medical personnel to control the pa- 
tient either by medication or physical restraint. Such mu- 
“tual agitation usually has “feedback” characteristics. If 
-there is calm in the face of the patient’s delirium, and ac- 
_ceptance ‘of such behavior without necessity for immedi- 
-ate control, staff members can quietly and firmly control 
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1 beha: or, ften wi thout use of medication. (nd its 
side-effeets), and usually without physical restraints. Calm 


-~ -on the pert of the staff can be promoted by open discussion 


of the stresses induced by the aberrant behavior. The atti- 
tude of the nursing personnel toward such psychological : 
issues hes been important in our experience. The patient 
should not be placed in restraints unless absolutely neces-. a 
sary, and then only when a staff member can be close to 
him. Greup discussions with the unit psychiatrist allows 
for vent:lation, sharing, and understanding of staff feel- 
ings. 

The question certainly can be raised in some cases as to 
whether factors within the environment are responsible 
for symptoms or their remission. With many patients a 
persuasive cause-effect relationship has been demon- 
strated. 

For example, a request for a psychiatrie consultation 
was mace for a 56-year-old man with a postmyocardial in- 
farct and described as “agitated, delirious, and combat- 
ive.” Waen first seen he was in bed in a single, win- 
dowless room, in physical restraints, struggling, and 
inappropriate in his responses. His room was next to the 
medicat.on station where two nurses were talking. His 
door was ajar, and the room was half illuminated. 

The psychiatric consultant spoke to the patient by 
name, removed the restraints, turned the room lights.on 
to full -llumination. The psychiatrist continued to se 
with the patient loudly and clearly. The patient’s 
sponses became increasingly appropriate. Personnel. wee 
advised to be as definite with the patient as possible, to. 
leave the room door either fully open or fully closed, and _ 
not to talk outside of his door. A calendar and clock were, 
provided. The patient exhibited no further delirium. 


CONCLUSIONS 


Deliriam, from a psychological perspective, is an over- 
magnification of the usual behavioral/psychological ma- 
neuvers with particular use of those defenses lowest. on 
the adaptive hierarchy (denial, isolation, projection, and 
delusion). It then is both a last ditch defense and also.a de- - 
teriorat.on of defenses. (It is analogous on the behavioral 
level to the biological phenomenon of anaphylaxis.) The 
usual fezling of being in touch with reality and with one’s 
own feelings depends both on intactness of internal regu- 
latory mechanisms and external constancies embedded in 
the “average expectable environment.” Internal. controls. 
emerge from (1) neurologically based perceptual mecha- - 
nisms (innate and learned), (2) cognitive mechanisms, and 
(3) affectual controls derived from parental and societal 
training and reinforcement. These internal controls are 
known as ego functions. The average expectable environ-_ 
ment is one of more or less usual stimulus input. There is 
continuous interaction between an individual’s ego func ` 
tions ard the environment. Certain actions of the:person 
are reinforced by the environment (and particularly by | 
the people within it), other actions are tolerated, and still 
others ere unacceptable. The physical environment: “rein-. 
forces” or “condemns” acts (playing with fire often leads 
to pain’, as does society. The individual affects his envi- 
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‘orced passivity usually leads to relinquishing 
any cf the adult psychological functions. With a norma- 
ive internal state the person can recognize an environ- 
t as “strange.” An aberrant event can be “put in 
ace” as unique. With the regressive pull enforced by his 
xtreme passivity and with physiological shifts altering 
perception and cognition, the patient often cannot distin- 
guish an event as strange; he feels strange in the face of 
timuli that are not immediately understandable. The en- 
vironment also engenders fatigue and reduces sleeping 
nd dreaming. (There is sometimes a dramatic termi- 
ation of delirium after a long, restful sleep, somewhat 
ke recavery from delirium tremens.”) It is also a strange, 
constricted milieu without the usual props to reality; cy- 
les of the day are disturbed and the interaction with 
ther people is unusual. In states of fatigue and with anxi- 
ty related to death and dying, induced both by a height- 
ned state of internal vigilance and the strangeness of the 
nvironment, unexpected events will trip a massive psy- 
chological response in the direction of retreat from real- 
ity. Physiological shifts have altered the internal regu- 
latory mechanism so that it can no longer perform the 
usual function of distinguishing external fact from inter- 
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not contain the more usual expectable clues fo 
testing, and madness may result. ; 
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TI. A Consideration of Staff Roles 


: Theodore Nadelson, MD 


‘@ The stresses present within the Surgical Intensive Care Unit 
(SICU) affect both patients and staff. The liaison psychiatrist at- 
‘tached to the unit helps in identifying and neutralizing tension 
‘displaced from its source. Death, although commonplace on the 
unit, often engenders strong feelings in the staff. Pulmonary pa- 
tients, especially those who must be weaned from the respirator, 
also increase the psychological strain on the staff beyond the 
necessary effort Involved in physical caretaking. Aside from the 
emotional difficulty presented by working with very sick patients, 
there exists group pressures resulting from hierarchy within the 
‘staff. Here, particularly, the psychiatrist can promote under- 
standing and reduce polarization. 
‘(Arch Surg 111:118-119, 1976) 


Nhe liaison psychiatrist within the Surgical Intensive 
L Care Unit (SICU) is adjunctive to delivery of support 
and understanding for both patients and staff.'* He func- 
‘tions as a participant-observer and is sensitive to tensions 
“within the unit, the sources of which he is often able to 
identify. 

Death 


eath is a continuous presence in the SICU, much more 
elsewhere in the hospital. The greater possibility of 
eath, coupled with the realization that the personnel on 
nit save many patients who would have died prior to 
ensive care, leads to both the stress and excitement of 
orking on the unit. Such care has emotional costs, and it 
lso is financially expensive. One recent estimate places 
verall intensive care cost at $1,000 a day." 

Some deaths intensely affect the staff. It is under- 
_gtandable why the death of an elderly, uncommunicative, 
or comatose patient may often be met with neutrality or 
relief (a feeling often reflected as well by members of the 
-patient’s family). A patient, however, who engages the 
staff, who has become a “person” because of his or her 
ualities, evokes a personal response if death is imminent. 
Younger patients with whom staff can more easily iden- 
ify often elicit such feeling on the basis of their youth. 
er patients may compel emotion from personnel be- 
cause they may, for example, resemble parental figures. 
The death of a patient after a long and trying clinical 
course punctuated by hope and despair most often colors 
ie mood within the unit with a depressive tone. 

ction to any patient’s death may lead to mani- 
: viors. There can be a projection of failure onto 
other staff members or the institution, and anxiety and 
depression are sometimes expressed in a displaced man- 
ner. Such displacement is best openly discussed when dis- 
vered, arid the liaison psychiatrist is often helpful. The 
ty of the nurses as they work together, however, is 
en as a usual manifestation of denial.“ This sort of de- 
ial is often functional for the unit. It supplies a kind of 
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camaraderie necessary for mutual support in the face of 
difficulty and in the presence of death. Nurses, we have _ 
found, are quite aware of the fact that their laughter is: 
often a mask for opposite feelings. 

There are, however, occasions when death seems” 
“right”; when all has been done properly and honestly, es- 
pecially ir the last hours. A nurse recounts, with tears in“ 
her eyes, how she sat with a patient, who had been weaned 
from a respirator, until the patient died. The patient was 
given morphine to take away the air hunger caused by an 
increase in arterial carbon dioxide pressure. She sipped 
beer, the only substance she still liked, with the nurse. 
They held hands until she quietly died. “No one,” said the 
nurse, “skould walk the last mile alone.” 


Pulmonary Patients 


Of all groups of patients on the SICU, those with pulmo- 
nary disease seem to present the most strain on the staff. 
Because such patients stay on the unit for a long time, 
there is much personal and physically close communication 
with the staff. Members of the nursing staff often learn to 
lip-read, the the level of understanding, from the patient’s 
view, approaches telepathy. Patients are dependent on the 
staff for iong stretches of time, and elicit extreme per- 
sonal feelings of caretaking from therapists and nurses. 
Weaning a patient from a respirator is thus often difi- 
cult for the staff. Patients complain that they are not re~: 
ceiving enough air; the patient will signal that he wants _ 
“to be bazged,” and the staff must often refuse. Yet, the- 
patient is both helpless and a friend, and there is a wish to — 
comply with the request to supply this basic need to an ail- 
ing person. There is a basic conflict between the need. to. 
nurture end the objective therapeutic requirements. im»; 
posed by the patient’s abnormal respiratory condition. ©: 
Also, the image of a patient, in a nurse’s words, “hanging 
on the rail,” starving for air elicits in all of us a very hu- 
man feel:ng of anxiety and personal dread. : 

Patients who must be “acutely weaned,” often with the 
strongest probability of dying in the process, place under- 
standable strain on the personnel. Decisions for acute: 
weaning are usually made on the basis of a patient’s con- 
dition or possibility of viability without the respirator. 
Often, hcwever, such decisions are not deferrable because- 
of the sad reality of equipment or space needs of other, 
perhaps more salvageable, patients. All members of the- 
unit (doctors, nurses, and therapists) should participate in. 
the discussion. The decision is also critically dependent on 
the wishes of the patient and family. Although such deei- 
sions differ from usual exercises in democratic process, it 
is best that all perspectives are heard. Unanimity is a ne- 
cessity when suspension of treatment is necessary. Per- 
sonnel, although concerned with sustaining life, are also 
concerned with its quality. Yet, it. takes total agreement. 
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nical ability to physiological 
its who are only functioning vege- 
nd wno previously would have died. 

x Staff Hierarchy 


_ Doctors and nurses view the patient from differing dis- 
tances. The nurses are in closer physical contact with pa- 
tients fer longer periods of time than are the physicians. 
The physicians are also in the hierarchical position of con- 
_ trol and ultimate decision-making. They may view them- 
selves as possessing more objectivity, as opposed to the 
_ perceived subjectivity of the nurses. The nurses are aware 
of the piysicians’ “distance” and feel that it is often up to 
_ them. to function as the advocate of the patient’s human 
jeeds. i 
For ezample, a man with grave obstructive respiratory 
isease had spent a long time in the SICU. Many physi- 
ians, murses, and respiratory therapists had been in- 
olvad ia his case. He had elicited sympathy from all the 
personnal. The nurses supported terminal weaning from 
echanical supports. When a physician took a counter 
view, the nurses expressed the feeling (echoed by the res- 
piratory therapists) that the patient felt his life was too 
great a struggle and that he sincerely wished to die. A 
: nurse suggested that if the physician were to stay and 
care forthe patient through a ten-hour shift, he would de- 
cide in Savor o? “letting the patient go.” 
The type of zare given by nurses to patients is totally 
volving. The relationship between nurses and patients is 
ffeetionate; indeed, in many cases, it can be called loving. 
e nature of this relationship is perhaps not absolutely 
nique im a hospital, but the intensity and number of such 
lationships are major components of the SICU environ- 
ent. 
Nurses are, however, generally accepting of the physi- 
cians’ pesition of control in the hierarchy. Some nurses say 
that the doctors may “feel as much” as they do, but are 
not as emotionally free to express it. The less-experienced 
house officers are often unobtrusively helped by the nurses 
in “learning the ropes.” Nurses are usually tolerant of 
house oficers who presume competence and knowledge 
hat are not actually their own as yet. House officers who 
re continually inept or faltering receive a type of neu- 
ralizing treatment by the nurses. The nurses often “go 
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ceded much of the responsibility 1 ien! 
ternative of confrontation is relatively rare. 

Because most of the nurses and respiratory ther 
are women and most of the physicians are men, th 
a dominance-submissiveness polarization in the 
Members of the dominant group perceive members of 
submissive group as intrinsically different, with regard to 
the part to be played in patient care. The perceived differ- 
ence often excludes dialogue between groups on very in 
portant issues, and leads to stereotyping and the exclusive 
relegation of certain tasks (daily caretaking, menial or 
“dirty jobs”) to the submissive group by the dominant 
one.> Due to the nurses’ involvement in the more menial 
physical care of patients, physicians tend to take an une 
stated position that inhibits a nurse’s potential contribu- 
tion in the more complex issues of patient care; and the 
nurses are justifiably resentful of this attitude. (They can- 
didly do not object to the nature of their caretaking: it 
simply must be done.) All the staff (physicians, nurses, and 
respiratory therapists) have much to contribute when en- 
couraged to voice their thoughts. Physicians, it has been 
stated, are often to blame for the nurses’ reluctance to: 
share opinions.* 












































Psychiatric Liaison 


Occasionally, no matter how strong the psychiatrist’ 
conviction regarding the importance of his presence on 
the unit (or his own psychological security in maintaining 
it), he may feel like an unnecessary guest in the midst of 
purely technical proceedings. If he receives support from 
the staff, and from the chiefs of the unit, he can promote ` 
further understanding and reduce polarization. Such sup- 
port for his presence is lent, for example, by an invitation: 
from the head or heads of the unit to attend work rounds. 
He then is moved toward more active membership. and. 
coequality within the intensive care staff. 

The amount of participation of the psychiatrist is, then, 
dependent on the receptivity of the staff, particularly its 
leaders, as well as on the psychiatrist’s sensitivity to the 
unique issues of intensive care. Our experience has dem-. 
onstrated that the potential for necessary psychological 
understanding exists in the midst of the multiplicity of 
Stresses present in this demanding environment. 
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Orig inal Articles 


: © Three consecutive patients were treated with heparin so- 
-dium administered intravenously for phlebitis and pulmonary 
~ embolism following abdominal aortic surgery. After the institu- 
tion of heparin, hemorrhage in these patients occurred from the 
suture line 14 days, 18 days, and 31 days after surgery, respec- 
tively. 
<- The diagnosis was correctly made and control of the bleeding 
“was achieved in each case. The first two patients required ex- 
ploratory surgery and the third patient was treated successfully 
without surgical intervention. 
__ We propose that the integrity of the clot at the suture line is in 
ynamic balance. There is a continuous lysis and resorption of 
old thrombus and replacement with new clot formation until the 
suture line is sealed by regeneration of the new “intima.” If the 
-blood is anticoagulated by heparin, this balance is disrupted and 
"hemorrhage may result. 
= (Arch Surg 111:120-121, 1976) 


here is general acceptance of the management of 
_ thrombophlebitis and thromboembolism by. means of 
ravenous administration of heparin sodium.’ How- 
the use of heparin has also been associated with cer- 
ı complications, including continued embolization dur- 
anticoagulant therapy** and bleeding as a result of 
nticoagulation.° 
‘Recent experience with three consecutive cases of 
bleeding subsequent to heparin anticoagulation after ab- 
dominal aortic surgery has led to this report of caution in 
the use of heparin. 
REPORT OF CASES 


Case 1.—The first patient in this series was admitted to the 
Yale-New Haven Medical Center on May 27, 1974. The patient was 
a 78-year-old man who had a 10-cm abdominal aortic aneurysm 
that was discovered during examination in the medical clinic. On 
June 7, 1974, he underwent resection of the aneurysm and replace- 
ment with a Dacron aortoiliac bifurcation graft. During the proce- 
dure, bleeding was encountered from a tear in the left iliac vein; 
leeding was controlled with pressure and absorbable gelatin 
onge (Gelfoam). 

he patient did well postoperatively until June 14, 1974, when 
he was noted to have pain in the left lower extremity, which be- 
me edematous during the remainder of the day. A diagnosis of 
iofemoral phlebothrombosis was made. He was treated with 
‘heparin sodium (5,000 USP units intravenously every four hours). 
On June 30, 1974, he became diaphoretic, his blood-pressure fell to 
mm Hg, arid his hematocrit reading dropped from 35% to 
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26%. Heparin was discontinued and he was given:75 mg of prota 
mine sulfate. He was taken to the operating roomand exploratory 
surgery revealed a leak in the anterior portion of zhe proximal su- 
ture line, which was controlled with one suture. He had an un- 
complicated postoperative course and was discharged on July 11, 
1974, Six months after surgery, he remained as7mptomatic and 
had no evidence of edema of his left leg. 

In summary, heparin was instituted on the seventh postopera- 
tive day and bleeding was noted 14 days after surgery and seven 
days after heparin was instituted. 

Case 2.—The second patient was admitted to the West Haven 
Veterans Hospital on May 27, 1974. The patient was a 63-year-old 
man who had a history of bilateral claudication sfter walking. 30 
meters. The pains in the calf were followed by bileteral pain in the 
buttocks. An arteriogram demonstrated complete occlusion of the 
left external iliac artery, 90% occlusion of the rigat common fem- 
oral artery, complete occlusion of both superficial semoral arteries, | 
and popliteal artery reconstitution with good three-vessel run-off 
bilaterally 

On June 3, 1974, bilateral common femoral endarterectomies 
were followed by an aortobilateral femoral Da«ron bifurcation 
graft. The patient’s postoperative hematocrit readings were be- 
tween 33% and 35%. On June 11, 1974, he was noted to have pain- 
ful edema of the left arm with a reticular venous pattern over the 
left shoulder. Subclavian vein thrombosis was diagnosed, and 
heparin sodium therapy was initiated (5,000 US? units intrave- | 
nously every four hours). His Lee-White clotting fimes ranged be- 
tween 25 and 35 minutes. On June 17, 1974, the patient began to 
complain cf lower abdominal pain that was “like gas.” However, 
he was passing flatus and having normal bowel movements, and 
his abdominal roentgenograms were normal. ; 

By June 20, 1974, there was improvement of theleft arm, but on: 
June 21, 1974, the patient became diaphoretic ane his blood pres- 
sure was 0/40 mm Hg. His hematocrit reading had dropped to. 
21% during the previous 24 hours. He was given 75 mg of prota 
mine sulfate and was taken to the operating roam. 

When the abdomen was entered, a large quentity of bloody 
fluid and oid clot was present, and the retroperitoneal tissues were 
elevated by an estimated 2,000 ml of blood and clet. The proximal 
suture line was oozing. The bleeding was adequately controlled 
with absorbable gelatin sponge and thrombin applied topically, 
and the abdomen was closed. Postoperatively, the subject had an 
uncomplicated course, maintained a hematocrit reading between: 
36% and 36% without additional transfusions, and was discharged 
on July 16, 1974. eee 

In summary, heparin was begun on the eight pestoperative day 
and bleeding was noted 18 days after surgery and ten days after 
heparin was begun. ii 

Case 3.—The third patient was admitted te the Yale-New 
Haven Medical Center on July 15, 1974. The patiert was a 77-year 
old woman with a one-month history of pain in the left hip that: 
led to the diagnosis of a 7-em abdominal aortic aneurysm. Ön July. 
9, 1974, the aneurysm was resected and replaced wath an aortoiliac 
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On Aug 3, 1974, she had an episode of syncope and chest pain at 
home, and was taken to a hospital in her local area. An electrocar- 
_ diogram was taken that showed strain in the right ventricle that 
-was consistent with pulmonary embolism, although her vital signs 
- were stable. The surgeons at Yale-New Haven Medical Center 
“were contacted, and based on previous experiences of bleeding fol- 
‘lowing heparin therapy, they recommended that the patient not 
“receive any heparin. However, because of the importanee of the 
© diagnosis, heparin sodium therapy was begun with a loading dose 
-C -of-10,000 USP units, followed by 5,000 USP units intravenously ev- 
ery four Sours. On Aug 5, 1974, she became diaphoretic and hypo- 
. tensive, and her hematocrit reading dropped from 40% to 25%. She 
_ was given 100 mg of protamine sulfate and was transferred to the 
_.. Yale-New Haven Medical Center. She was transfused with five 
` units of whole blood and two units of fresh frozen plasma during 
_. the next two days. Her blood pressure rose to 100/60 mm Hg, and 
the hematocrit reading was above 38% within 48 hours, She devel- 
Oped eccaymoses of her back reflecting retroperitonea! hemor- 
rhage, bit the remainder of her hospital course was uncompli- 
ated. She was discharged on Aug 22, 1974, and did well during the 
“subsequent seven months. 
In summary, heparin was begun on the 29th postoperative day 
_. and bleecing was noted 31 days after surgery and two days after 
heparin was: began. 













COMMENT 


-. Heparin therapy has been established as the treatment 
of choice for thrombophlebitis with or without pulmonary 
embolus. However, although it accelerates resolution of 
pulmonary emboli, it also has a hazard of bleeding. 
` We may hypothesize that the healing of the suture line 
is in dynamic balance. At the time of surgery, clotting is 
encouraged and takes place in the suture line. Once clot- 
_ ting is cbtained and the abdomen is closed, the suture line 
heals with resolution and resorption of the microdots. As 
_ the clot is resolved by lysis, the clotting mechanism is set 
again aad forms another clot to seal this off. By a process 
of recuzrent small resorptions and reclotting, the suture 
_ line eventually heals and seals by regeneration of the in- 
_ tima. A-‘though bleeding as late as 31 days after surgery 
(ease 3) is unusual, the development of a pseudointima in 
synthetic grafts may not be complete for four to six 
`, months On the other hand, this dynamic balance may be 
_ disrupted by heparin. If the clot is resorbed, the blood is 
anticoagulated and a new clot may not be regenerated to 
_ seal this newly created defect. If several such leaks occur, 
_ they become cumulative and may result in a major bleed- 
ing episode. 
_. Dogs undergoing the transplantation of abdominal in- 
_ ferior vena cava developed bleeding in a noticeable num- 
_ ber of cases after heparin therapy.’ In a similar fashion, 
- rectus sheath hematomas have been reported following 
heparin anticoagulation.’ The anticoagulant is not the di- 
_ rect cause of the hematoma, but it does prevent the spon- 
_ taneous control of bleeding after injury to the epigastric 
__ vessels chat caused the initial hemorrhage. 
If heparin anticoagulation in the postoperative period 
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results in hemorrhage, the heparin must first be reversed 
with an appropriate dose of protamine sulfate: If severe 
blood loss leads to shock, abdominal exploratory surgery 
may be necessary to control the bleeding at the suture 
line. If the patient remains stable with whole blood trans- 
fusions, the bleeding may be controlled with or without 
the addition of fresh frozen plasma. These may stop the- 
bleeding and make an operation unnecessary, as inour 
third patient. ce 
However, the best treatment is preventive. If phlebitis. 
after abdominal aortic surgery requires treatment, low. 
molecular weight dextran may be used. Dextran hasa 
markedly lower incidence of bleeding complications than 
heparin and prevents propagation of a clot, but it does not | 
prevent the formation of a clot at a site of vessel bleed. 
mg." : 


Nonproprietary Name and Trademarks of Drug 





Heparin sodium—Depo-heparin, Hed-heparin, Hepathrom, Lipo 
hepin, Liquaemin sodium, Metarin, Panheprin. i 
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Editorial Comment 


This article describes an important and hitherto unusual compli- 
cation of heparin therapy that must certainly give pause to all 
vascular surgeons. Most have appreciated the risks of immediate 
postoperative heparinization after vascular surgery, but the cons 
cept of delayed hemorrhage from such treatment is new. One 
would conclude from the authors’ recommendations in case 2, and 
from the discussion, that they no longer would use heparin ther- 
apy for the postoperative vascular surgical patient who develops: 
thromboembolic complications, but would select dextran (presume 
ably low molecular weight) instead. An alternative thought would = 
be that one might wish to consider that heparin should be em 
ployed despite the danger the authors have reported, and that 
caval interruption should be considered in the event that a hemor- 
rhagic complication ensues. Such a policy is consistent with that 
practiced in other situations, in which heparinization is either cones: 
traindicated or must be terminated because bleeding supervenes. `; 

GARDNER W. Sita, MD 
Baltimore ae 
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$ Nonsuppurative peripheral thrombophlebitis is a frequently 
; recognized source of sepsis. Eleven patients cared for on gen- 
“eral medical and surgical services had Gram-negative bacillary 
sepsis on this basis. Ten had isolation of organisms of the Kleb- 
- slella-Enterobacter group from the involved peripheral vein. All 
“failed to respond to organism-sensitive antibiotics until the in- 
volved vein was excised. After local vein excision, ail patients 
were afebrile within 48 hours and recovered. In seven of the 11 
patients, the septic phlebitis source was associated with a stan- 
dard intravenous needle, and none had cutdown procedures. 
itis strongly emphasized that this condition is a source of life- 
: threatening sepsis that can be treated by vein excision at the 
~ bedside. The treatment in our patients resulted in no morbidity. A 
high index of suspicion is necessary to diagnose this occult 
`: Source of sepsis because of the minimal local physical signs. 

» (Arch Surg 111:122-125, 1976) 


“phlebitis as a complication of peripheral and central 
intravenous infusions is well recognized and may 
several forms. The most common and least morbid 
n is nonseptic irritative, or bland thrombophlebitis. 

ime-honored local treatment regimen of rest, eleva- 
tion, and application of heat is almost always successful. 
However, there are more complicated forms of phlebitis 
that require more aggressive treatment, the most virulent 
of these being suppurative thrombophlebitis, which is 
known to require radical vein excision.'’? We have had ex- 
-perience with a nonsuppurative form of thrombophlebitis 
_ that was refractory to local treatment and proved to be 
the source of life-threatening septicemia. This form of 
thrombophlebitis has been described but is unemphasized 


n 


in current literature. 
-= CLINICAL SUBJECTS AND METHODS 


. In a two-year period, 11 patients on the general medical and 
surgical services of The Johns Hopkins Hospital, Loch Raven Vet- 
‘ans Administration Hospital, and Baltimore City Hospitals de- 
loped high fever, chills, and Gram-negative sepsis from un- 
wh sources. Ten had positive blood cultures. Table 1 describes 
clinical setting: 

In each case, an exhaustive sepsis workup was conducted and 
initially no source was found. All patients then received high-dose, 
broad-spectrum antibiotics (Table 1). Obvious sepsis persisted 
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; Septic Nonsuppurative Thrombophlebitis 
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even afte? specific antibiotics for the isolated Klebsiella-~Entero- 
bacter organisms or Escherichia coli were utilized. 

As an illustrative case, patient 2 developed Gram-negative sep- 
sis three days after an elective inguinal herniorrhaphy. Blood tul- 
tures werz positive for Klebsiella species. Cultures of the wound 
and urine and results of an endotracheal aspirate were negative. 
The patient was treated with gentamicin sulfate and chloram- 
phenicol sodium succinate but continued to have septic episodes 
for an additional six days with positive blood cultures (Figure). 
The chest roentgenogram was clear. Abdominal roentgenograms 
showed mild ileus. Results of liver function studies were normal. 
Upper gastrointestinal series, barium enema, intravenous pyelo- 
gram, anc lung-liver-spleen scan showed no signs of an intra-ab- 
dominal abscess or other pathologic findings. A minimal periph- 
eral phlebitis of the sort very commonly observed during: 
intravenous therapy was recognized early in the patient’s course’ 
but was not believed to be related to the sepsis. However, 24 hours: - 
after excision of this thrombophlebitic vein, the patient was afeb- 
rile (Figure). Organisms isolated from the vein culture were iden- ; 
tical to those isolated from blood. i 


Source of Phlebitis 


Thrombophlebitis had been diagnosed in all 11 patients wa 
treated by local heat and elevation. The infusion device associated 
with the phlebitis was a 19-gauge, winged, metal needle (“sealp 
vein” or “sutterfly” type) in seven patients, and an 18-gauge Tef- 
lon catheter in the others (Table 2). All veins were in the upper éx- 
tremity. The length of time that the cannula was indwelling was 
unobtainable in five cases. 

In seven cases, venous sclerosing agents (usually potassium 
chloride or antibiotics) were in the infusate and possibly contrib- 
uted to the inflammatory reaction. There was no uniform attempt. 
made to adjust the pH or add anticoagulants or steroids to the-in-: 
fusion solutions. 

Only two patients had other overt sources of sepsis that could: 
have seeded bacteria to the involved vein; one occurred during the. 
postoperative period after perforation of a duodenal ulcer, and the. 
other occurred in a patient with an infected, presacral decubitus. 
ulcer. i 


Treatment 


The def nitive treatment in each case was excision of the in- 
volved vein (Table 3). In all cases, this was done under local anes-. 
thesia, and at the bedside in six cases. Phlebitis was not initially 
considerec. the source of sepsis in any of the patients, although it” 
was diagnosed in each. This resulted in delays of up to 12 days i in 
definitive surgical treatment. e 

The length of the vein excised varied between 4 and 15 em:and 
averaged 3.5 cm. All wounds were closed primarily. with no: se @ 
quelae. = 

After excision, each patient experienced defervescence within f 
24 to 48 hours. All blood cultures following removal of the involved : 
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ical and Bactericlogio Data for Patients With Septic Thrombaphlebitis 
i “Temperature, C Peripheral WBC 








Antibioticst 
‘Methicillin sodium 
Gentamycin sulfate 
Chloramphenicol s0- 

dium succinate — 


Blood Cultures” ; 
Klebsiella (5) 





20,090 

























































































Chronic alcoholism 40.5 








reatmert {by vein excision) from sepsis of another source. 
COMMENT 


2 _Physiciaas using intravenous cannulas must constantly 
= be aware that sepsis can be a complication of therapy. As 
early ae 1847, Neuhof and Seley reported cases of acute 
uppurative phlebitis, complicated by septicemia from 
rolongsd ntravenous infusion at a single site. They also 
emphas-zed the importance of surgical treatment: 


8.4 conseqaerice of the extraordinary results which are so often 

obtainabe i ia the treatment of septicemia by the use of penicillin 

nd the sul onamide drugs at this time, there is an inevitable 

o pay little or belated attention to lesions amenable to 
f 4 


a) surgical treatment of suppurative 
thrombaphlebitis has been described in burn patients at 
the Brooke Army Medical Center.* In these series, 
spanning e ars, all of 12 patients treated by non- 

methods died, Of 23 patients treated by radical 
ne died of septic phlebitis. At postmortem ex- 
infectious complications ranging from a 
hrombes with demonstrable organisms to complete lique- 
action of the thrombus with frank suppuration were 
ound. It was concluded that only the latter required sur- 
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45 Inguinal hernia, 40.5 10,090. Klebsiella (3) Gentamycin 
elective repair : Chloramphenicol 
3 66 Perforated duodenal ulcer, 39.5 15,400 Klebsiella (2) Penicillin G potassium 
diabetes mellitus i Gentamycin > 
4 62 Stroke, decubitus ulcer, 40.5 13,590 Klebsiella (2) Cephalothin sodium ; 
diabetes mellitus Gentamycin oe 
Kanamycin sulfate 
Penicillin 
5 41 incisional hernia 41.5 6,290 Klebsiella (2) Cephalothin 
Gentamycin 
Chloramphenicol 
6 §7 Pulmonary embolism, 39.5 10,790 Enterobacter (4) Methicillin sodium 
diabetes mellitus Cepalothin 
Gentamycin 
7 80 Abdominal aneurysm, 40.5 22,500 Klebsiella (4) Clindamycin 
elective resection Chloramphenicol 
Kanamycin 
Gentamycin 
8 44 Cholecyctitis, 41.0 10,500 Enterobacter (4) Ampicillin sodium 
elective resection Clindamycin : 
Gentamycin 
9 82 15% burn, 39.5 24,000 Enterobacter Penicillin ae 
diabetes mellitus Carbenicillin disodium : 
Gentamycin ; 
10. 28 Status epilepticus 39.0 9,390 Negative Penicillin HERR 
; Dicloxacillin sodium © i 
monohydrate 


* Numbers: in parentheses indicate numbers of positive blood cultures. 
None: »of ‘he organism-sensitive antibiotics listed resulted in control of sepsis until vein excision was accomplished. 


ein remained negative. One patient died a month after successful 















42,000 Escherichia coli Cephalothin 
(3) Kanamycin 
Gentamycin `. 
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¥ EXCISION OF INVOLVED VEIN: 4S 














fener O SO N S D ON SN EOIN OE L OAE AS ESN 
-i Y í 234 56 7 8 9O ü iZ 13 14 i5 IG IF IBIS ag ae 


POSTOPERATIVE DAY 
Temperature chart of patient 2 with. septic, nonsuppurative 


thrombophlebitis, indicating resistance of septicemia to anti 


biotics and rapid defervescence with local excision ‘of infected 
peripheral vein. 


gical therapy. The authors stated: 


. several cases of infective phlebitis without suppuration have 
been seen as weil, but they have not been. included in this. study’ 
since treatment of those cases is more commonly known; namely ; 
removal of the catheter and sel long-term antibiot 
apy.’ A 


Cases of suppurative thrombophlebitis have Bean observe 
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eae Intravenous Cannula* = 





Qi 


-Table 2— Source of Septic Phiebitis 





ler Duration of Cannala: Days 
of 49, metal needle Usknown 
ae "18, Teflon 3 

3 19, metal needle Usaknown 

4 19, metal needle Unknown 











“Othe Systemic Septic | 








: “Intravenous Solution” 
Contained Sclerosing Agent? -= Source of peaeamno? 
No ; “No 
No No: 
No yes 
Yes Yes 


ee : "79, metal needle 3 Yes No a 


[ete C SCO E, T, 

: 8. 18, Teflon 3 No No i ; 
ee 19, metal needle 3 Yes No 
coe AD 19, metal needie 2 Yes No 
eae 18, Teflon Usknown Yes No 





Time From Onset 


“Number indicates needle gauge; note high incidence ef involvement with standard metal needle. 


Table 3.—Treatment and Outcome’ 


Time From Excision 





















; excision, 





Al | of the. patients in the current series had seme local 
igns of phlebitis and persistent sepsis, even after re- 
moval of the infusion device and a course of antibiotic 
herapy. None of the patients had suppuration within the 
umen of the vein at the time of excision, and no orga- 
~ nisms were seen on histologic examination of the vein or 
_ thrombus. It would seem that thrombophlebitis asa source 
-of sepsis represents a spectrum from early inflammation 
to gross purulence and periphlebitis. Our group of patients 
- probably represents a Jess advanced form of the condition 
than the suppurative cases. However, our patients came 
; from the general clinical population that most physicians 
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ae ; ot Sepsis to to Becoming 
Patient Excision, Days Vein Cultures Pathologic Findings Afebrile, Hours Clinical Course 
ee 12 Klebsiella Acute and chronic *hrom- 48 Alive and well 
; bophlebitis; organized 
thrombus 
ae 6 Klebsiella Acute thrombophlezitis; 24 Alive and well 
pi total occlusion, ro 
a organisms seen 
acs 3 Klebsiella Thrombophlebitis; 10 48 Alive and well 
aoe ; organisms seen 
ge 6 Klebsiella None obtained 24 Died of nonphlebitic 
ren septic focus 
5 2 Klebsiella Acute phlebitis witt 36 Alive and weli 
a extension of nec~osis 
om across wall; no 
oan organisms seen 
ze 3 Klebsiella Hypertrophy of muscularis 24 Alive and well 
; 5 Klebsiella Organizing thrombas; 48 Alive and well 
ee no organisms sean 
BS 3 Enterobacter Acute thrombophlebitis 48 Alive and well 
9 2 Enterobacter Acute thrombophlezitis 24 Alive and well 
Oe and periphlebitis 
SAG Never septic Klebsiella None obtained 24 Alive and well 
Escherichia coli Organizing thrombus 48 Alive and well 


with marked active 
transmural inflammation 


; * Results emphasize Gram-negative bacilli, lack of identification of organisms on vein sections, and rapid, favorable response to local vein 


will enceunter, Over one half of the patients developed 
thrombophlebitis with the commonly employed scalp vein 
or butterfly metal needle cannulas; none had cutdowns.. 
Stein and Pruitt? condemn the unnecessary use of plastic 
cannulas when metal needles might suffice. We agree, but. 
have observed that even metal needles have considerable, 
potential for septic complications. ' 
Percutaneous invasion of bacteria is a possible source of 
infection. This has been shown by Moran and co-workers? 
to be dezreased by applying local antibiotic ointment to- 
venous citdown sites. In a double-blind study with triple. 
antibioti# ointment (Neosporin Ointment—contains 5,000 $ 
units of polymyxin B sulfate, 400 units of bacitracin zine, 
and 5 mg of neomycin sulfate [equivalent to 3.5 mg of. 
neomycin base] per gram) and placebo, these investiga- 
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y diff- ence in thie: a eee of recovery of pathogens 
‘rom cultures of catheter tips. He concluded that daily ap- 
plicatior of antibiotic ointment may increase the time a 
catheter may be left in place, but does not appear to re- 
duce the ultimate incidence of infection. 
The time a cannula is left in place correlates with the 
complications. In Eogen’s review of 167 patients with 
renous catheters, the eritical time was between 36 and 72 
rs.’ Most authors now recommend removal of catheters 
before 43 hours. In our retrospective analysis, the cannula- 
uration was available in only six cases. In these six, 
cannulas were in a relatively short time (two to three 
s [Table 2)). 
is widely believed that intravenous catheterization in 
atient= with a distant septic focus carries an increased 
isk of systemic sepsis because of colonization of the cath- 
ter. This certainly seems to be the case, but, unfortu- 
ately, usually cannot be avoided, since most critically ill 
atients require intravenous infusions. 
The flora of septic thrombophlebitis has changed over 
e years. All of our 11 patients grew Gram- -negative ba- 
illi from the involved vein, and ten were of the Klebsiella- 
Enterobecter group. Of 54 cases reported by Neuhof and 
eley* in 1947, 37 were Streptococcus or Staphylococcus 
trains. in 1958, Phillips and Eyre* reported three cases, 
ll due ta the Staphylococcus group, and in 1968, O'Neil et 
ab reported that 77% of their cases were infected with 
‘Staphylecoceus. In 1970, Stein and Pruitt* reported the iso- 
lation of 28 Gram-negative rods compared to three Gram- 
positive cocei in 24 patients. Their highest incidence of in- 
_ volvemeat was also with the Klebsiella-Enterobacter 
_ group. This change im the spectrum from Gram-positive to 
Gram-negative organisms seems to parallel the change in 
spectrum. of all hospital-acquired infections. 
- The treatment for most cases of nonsuppurative throm- 
bophlebitis is nonoperative. However, in a patient with 
_ ongoing sepsis who continues to have positive blood cul- 
tures waile receiving appropriate antibiotic treatment, 
there is no way of knowing whether or not a superficial 
phlebitic vein is the source of sepsis. It is a simple bedside 
rocedure to expose a portion of the vein. If suppuration 
found, more radical excision is necessary. If there is no 
ù lene, as in each of our patients, only the thrombosed 
a Portion ef the vein is excised and submitted for culture. 
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Further ireatment depends on : the outcome of cultures 



















































and the response to local vein excision. Only one of i our pa- 
tients required further excision. 

We have seen this problem of septic, noiiappure 
thrombophlebitis with only 1 to 2 em of externally visib 
phlebitis, and this cannot give clear-cut signs to differ- 
entiate the patient with a septic focus from the hundreds 
of patients with minimal, bland thrombophlebitis seen 
yearly in our hospitals. We have excised limited portions 
of thrombophlebitic veins under local anesthesia in whic 
the vein did not prove to be the source of sepsis, and have 
experienced no morbidity from the procedure. The last 
two patients in the series (patients 10 and 11 [Table 1] 
represent our more recent experience with the procedure, bes 
When the patients became febrile and septic. throm- © 
bophlebitis was suspected, a portion of the vein was imme- 
diately removed at the bedside and the patient’s recovery 
was hastened. $: 

In dealing with septic patients receiving intravenous 
therapy, the prime factor necessary in diagnosing septic 
complications of thrombophlebitis is a high index of suspi- 
cion. This should then logically lead to local vein excision : 
with culture. 


This research was supported in part by Public Health Service grants M 
38,6613 and M 38.6614. i 


Nonproprietary Names 
and Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Amcill-S, Omnipen-N, Penbri 
Polycillin-N, Principen/N. 
Cephalothin sodium—Keflin. 
Clindamyein—Cleocin. ; 
Dicloxacillin sodium monohydrate—Dynapen, Pathocil, Veracillin. 
Gentamicin sulfate—Garamyein. i 
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Genetic and Cancer Control Implications 





Patrick M. Tnet, JD; Laurie Rankin, RN; Jane Lync, RN 





ugh breast carcinoma is the most frequently occurring 
in American women and has been the subject of exten- 
jologic investigation, little attention has been de- 
use of risk-factor Information in its control. 
r 52 breast-cancer-prone families have at least one 
has manifested breast cancer at age 30 years or 
ne such family had two women with breast cancer be- 
e 30, and at least ten others affected by age 50. Trans- 
sion of this lesion was consistent with autosomai-dominant 
ode of inheritance. 
Ages of onset indicated a notably early peak, in contrast with 
the expected pre- and post-menopausal peaks in findings of the 
New York State Tumor Registry and others. Genetic and epide- 
miologic. information should be utilized to control breast cancer 
in certain families. 
“en Surg 411:126-131, 1976) 














lineation of familial risk factors and their appli- 
cation to clinical practice could harbor a profound 
otential for i improving cancer control. The absence of a 
Je test for cancer of all anatomic sites maxes early 
cancer detection difficult. Complicating this issue further 
the limited motivation of the average patient to regu- 
arly participate in multiphasic cancer screening, as well 
as the limitations on available physician manpower. This 
: is ‘compounded by tt the fact that major attention in medical 











Accepted for publication July 10, 1975. 
: Creighton University School of Medicine, Omaha, 


Reprint, requests to` Department of Preventive Medicine and Public: 
i ‘Health, Creighton University Schoo! = Medicine, Omaha, NB (Pr Lynch). 


126 Neh Surg—Vol 1 11, 


From’ the Department..of Preventive Medicine and Publie Health, 





Heg T: Tyk MD; Hoda Guirgis, PhD; Frank Brodkey; Kathleen Maloney, EN; 


practices is directed toward the care of acutely ill patients. 

and chrcnic care problems. It is therefore not feasible to 
annually screen all adults for cancer of each accessible an=: 
atomic site. In spite of these logistical constraints, there. 
are certain cancer-risk problems of such magnitude and. 
ready visibility to the practicing physician that they man- | 
date priority cancer control attention. A certain propt [ 
tion of them are familial.** : 

Breast cancer, the leading cause of death from cancer i in. 
American women, has been a source of intense interest by 
epidemielogists and geneticists for several decades.” Sur- 
prisingly, however, very little knowledge about its cause 
has been employed systematically in cancer control pro- 
grams. 

The purpose of this article is to demonstrate that the 
practicirg physician’s awareness of the patient’s family 
history cf breast cancer can be of considerable aid in iden- 
tifying kigh-risk patients. We shall focus attention on one 
facet of familial breast cancer, namely, an extremely 
early occurrence of this disease in certain families. 


METHODS 


Six families from our resource of 52 breast-cancer-prone fam- 
ilies will be discussed because of their exceedingly early age of on. 
set of breast cancer, 

The protocol ineluded detailed medical-genetic evaluation of all, 
available relatives and cancer documentation of all anatomic sites. 
This was achieved through use of detailed questionnaires com- 
pleted by probands and all available relatives and by personal in- 
terview with key relatives. Primary sources. of cancer verification 
included shysician and hospital records, as well as histologic re 
ports from pathology laboratories. 
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Familial aspects of breast cancer, with careful attention | 
0 ere also studied in 92 consecutive cases of breast cancer 
ascertained from the University of ‘Nebraska Medical Center. 
Hospital charts and detailed questionnaires provided the primary 
sources for data aquisition. 


RESULTS 
Family Study 


For graphic purposes, one of these families will be dis- 
-cussed in detail (Fig 1 and Table 1). In this family, breast 
cancer has been histologically verified in the 42-year-old 
proband (Fig 1, IV-14) and in her two daughters, ages 29 
(Fig 1, V-2) and 22 years (Fig 1, V-3). 

The proband’s mother (Fig 1, III-21) had bilateral 
breast cancer histologically verified at ages 48 and 64 years. 
< One of the proband’s sisters (Fig 1, IV-18) had histologi- 
cally verified breast cancer at age 50. The proband’s ma- 
ternal uncle (Fig 1, I1I-24) had unconfirmed cancer of the 
liver. Two daughters (Fig 1, III-18 and III-14) of the pro- 
band’s mother’s paternal uncle (Fig 1, I-12) had breast 
cancer by history (at ages 43 and 49 years). This uncle’s 
son (Fig 1, III-16) had prostate cancer by history. The pro- 
band’s mother also had a maternal uncle (Fig 1, I-18) who 
had colon cancer by history. Two of his daughters (Fig 1, 
I-27 and ITI-28) had breast cancer at ages 42 and 40 
years confirmed by death certificate. A third daughter 
(Fig 1, III-29) had histologically confirmed breast cancer 
„at ages 58 and 59 years. Their brother (Fig 1, III-31) had 
onfirmed malignant melanoma. A daughter (Fig 1, IV- 
3) of one of the above sisters (Fig 1, III-28) had con- 
rmed breast cancer at age 44 years. The same maternal 
ncle (Fig 1, Il-18), by a different wife, had two grand- 
ghters (Fig 1, IV-20 and IV-21) with breast cancer by 
jable history. The age of the first granddaughter is un- 
known, but the second woman had breast cancer at ages 
$4 and 87 years. Their brother (Fig 1, ITI-22) had a patho- 
ogically confirmed malignant neoplasm, but the primary 
site was undetermined. It is also of interest that the pro- 
band’s father (Fig 1, III-20), paternal uncle (Fig 1, HI-3), 
and paternal grandfather (Fig 1, II-3) each had prostate 
cancer. ‘The findings in this family show vertical trans- 
mission of breast cancer through three generations and 
“are consistent with a single autosomal-dominant mode of 
inheritance (Fig 1, III-21, IV-14, V-2, V-8). 





Results on the Six Families 


Five additional breast-cancer-prone families, wherein 
e or more members manifested this disease at less than 
ige 30 years, have been similarly investigated. The data 
‘rom these families, plus that from the family already de- 
_seribed, have been combined in Table 2. This table shows 
person-years at risk and age-specific incidence for cancer 
of all anatomic sites, including breast cancer. These find- 
ings were then compared with those from the New York 
‘State Tumor Registry, exclusive of New York City. The 
statistics were calculated by comparing the number of 
_ cancer occurrences observed in the six families (minus two 
_ breast cancers from each family to correct for ascertain- 
ment) with the amount of cancer cases expected from the 
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New York State statistics, based on a the yours at risk for 


- cancer. Note the significant findings for increased risk for 
cancer of all anatomic sites, as well as for breast cancer. 


Table 3 describes the age of onset of breast sancer in each 
of these families. The ages of onset of patients with: 
breast cancer at later than age 30 years in tre six families — 
are significantly less (P < .001) than those predicted from 
the New York State Statistics, but not significantly less 
than the ages of onset in the 52 breast-caneer-prone fam- 
ilies comprising our resource. 

Finally, age of onset of breast cancer was evaluated in 
92 consecutively ascertained breast cancer probands at the 
University of Nebraska College of Medicine in Omaha. 
There were 12 familial (two or more first-degree relatives 
with verified breast cancer) and 80 sporadie-occurrences of 
breast cancer. These results are illustrated ia Figure 2 and 
are compared with findings in the 52 breas:-cancer-prone 
families and with the population statistics from the New 
York State Tumor Registry. Note that there is an early 
age-of-onset peak in the breast cancer family population. 
This does not appear in the findings from tae 92 probands 
from the Nebraska study nor in the New York State Tu- 
mor Registry. Here we find only a premeropausal and a 
postmenopausal peak. 


COMMENT 


Cancer is not uniformly distributed in the general popu- — 
lation. Familial factors help to determine one of several 
elements of cancer risk.?* When considering host factors, 
the phys:cian must be cognizant of the importance of the: 
interaction of a variety of nongenetic factors such as so- 
cioeconomic status, occupation, habit patterns, including 
cigarette smoking and alcohol consumption and even geo- 
graphic area and country of origin.’ Our studies of famil- 
ial cancer occurrence in first-degree relatives of more than 
5,000 consecutive patients have been recently reported.’ 
The findings showed that in approximately one half of 
these families there was an absence of carcer in first-de- 
gree relatives. Only 7% had three or more first-degree 
relatives with cancer. In the case of carcinoma of. the 
breast, approximately one in every 12 occurrences of this 
disease was found to be familial, ie, two or more first-de- 
gree relatives had manifested breast cancer. In the famil- 
ial variety of breast cancer, one frequently observed a 
tendency for early age of onset, bilateral eccurrence, and 
vertical transmission of the disease.?“° 

While-carcinoma of the breast is the mos: frequently oc- 
curring eancer affecting women in the Un-ted States and 
has been the subject of extensive epidemiowgic investiga- 
tion,” surprisingly little attention has be2n given to its. 
control through utilization of risk factor in?ormation. It is 
timely that we utilize genetic and epidemiologic informa- 
tion to improve the control of this disease n certain fam- 
ilies. There is precedent for the use of genetic information 
in the control of cancer arising from such genetic pre- 
cancerous disorders as retinoblastoma, familial multiple 
intestinal polyposis, the cancer family synGrome,' and sev- 
eral others.** a 

Familial multiple intestinal polyposis, a relatively rare 
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disorder. has provided one: sof the disde cancer gene ie 
disease models for cancer: control.” This disorder is inher: 
ited as an autosomal-dominant characteristic. A patient 
with multiple intestinal polyposis will almost invariably : 
manifest cancer of the colon by age 50 years unless a- 
prophylactic colectomy. is performed. Fortunatel: 
physician is provided with such diagnostic clues as f : 
history and the presence of multiple polyps, which are rec- 
E 18 ognizable on proctosigmoidoscopy and barium enema e 
all History amination. oe 


able 1.—Tumor Registry fora Family 








al History In the case of breast cancer, we unfortunately do not 
ih have any reliable biological markers that will help iden- 
Pathology tify those individuals showing increased susceptibility to. 
amon this disease prior to its actual occurrence. Family history 
patholo however, may be useful in certain circumstances.’ In the 
lett, 48 Pathology familial variety of breast cancer, just as in the case of 
right, 64 practically all familial forms of cancer,** the age of onset 
is often notably earlier than that for the sporadic variety 
History of the specific cancer.** There are occasional families, such 
Death certificate as the one reported in detail here and the five additiona 


Death certificate 


ones summarized in Table 2, where the age of onset of | 
Pathology 


ae breast cancer is extremely early. However, in the genera 
population, breast cancer occurs infrequently under age 30 
y ; History years. Thus, when a patient with early onset of this dis- 
ease is encountered, the physician should suspect the pòs- 
sibility that he is dealing with the familial variety of this 





Pathology disease. Of 1,544 breast cancer patients, Haagensen’? re- 
Pathology ported that only 1.8% were under age 30 years. Only fou 
History patients (0.003%) were under age 25; the youngest was ag 
History 22 years. Of the cases in our breast cancer resource of 52 
Pathology families, 6.9% of the breast cancer occurred in patient 
a7 Pathology der the age of 30 years, and in 4.1% it occurred in the 

right, 30 der the age of 25. These findings are highly signific te 
Pathology Such early occurrences of breast cancer in patients at 
Pathology inordinately high familial risk for this disease pose special 
Pathology concern for cancer control. In certain situations prophy- 


: * GSU signifies cancer site unknown: Pr, prostate cancer; Sk, skin lactic reduction mammoplasty with subcutaneous. pros- 
= cancer; C, colon cancer, B, breast cancer; Pa, pancreas cancer; St, thesis should be given consideration. The alternative 


i stomach sancer: Mel, malignant melanoma; PSU, pri it - : ; D E nt > 
an g SU, primary site u- ould be lifelong surveillance, beginning in the early 20s, 


Table 2.—Person-Years at Risk and Age-Specific Incidence of Cancer in Six Families With 
Below Age 30 Breast Cancer Compared to New York State Statistics* 


No. of Total With 
= No. of NYS Relative Female Female Breast - 
er Subjects c Risk Risk Risk Subjects YAR} Cancer Risk 


252.4 14.8 21.4 i 0 

700.6 35.1 20.0 1,028.6 

456.6 96.4 47 540.5 
1,204.8 234.6 5.1 i 2,682.9 
1,250.0 483.5 2.6 : 1,785.7 
2,857.1 959.1 3.0 1,818.2 
1,481.5 1,513.2 1.0 2,222.2 
2,857.1 2, 025. 4 1.4 





oS yh s= 86.43 for increased risk for cancer (P <.001) (corrected for ascertainment); x2 = 237.91 for increased risk for breast cancer (e <.001) 
<: {corrected:for ascertainment), 
-+YAR signifies years at risk. 
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_ with mammography, or xeroradiography. However, ra- 
diologic techniques, when introduced at an early age and 
repeated periodically, as they would have to be since the 
breast cancer risk may extend to the early 20s, would sub- 
ject the patient to an increased cumulative lifetime expo- 
“sure to radiation. Thermography alone is a poor alterna- 
tive because of high rates of false-positive and false- 
negative findings with this technique. The physician is 
therefore faced with a dilemma in that he wishes to prac- 
“tice: the best possible form of cancer control, but.in so 
doing he might also be subjecting his patients to a career 
hazard from excessive radiation exposure. Indeed the fa- 
milial cancer risk may conceivably heighten the patient's 

risk for radiation carcinogenesis. In addition, any surveil- 
-lance program of this type is based on the assumption that 
-the patient is a willing subject and is motivated to follow 
such a diagnostic program on a regular basis. However, 
certain patients may reject outright any attempts at a 
concerted cancer surveillance program; in some a cancer 
phobia may develop due to fear of the disease, which may 
_ be augmented by the knowledge of the inordinate familial 
cancer risk. Indeed, some patients may become pessimistic 
_and fatalistic about the outcome.” It is therefore obvious 
_ that the problem of attaining the best possible cancer con- 
trol program, even when the cancer risk is clearly de- 
limited, may be exceedingly difficult. We therefore believe 
hat in selected cases, such as in the 19-year-old sister of 
the proband in our family (Fig 1), bilateral reduction 
mmoplasty with subcutaneous prosthesis may be war- 

ted. Indeed, this patient has expressed interest in hav- 
ng the procedure performed. Her physician asked our ad- 
-vice about this matter, and we have stated our belief that 
-this procedure should be considered for this young patient. 

-Finally, the study of families with extraordinary breast 
-cancer risks, including early age of onset, could provide 
valuable models for the study of carcinogenesis. For ex- 
ample, there is a wide range of variation in the expression 
of age of onset within families, though the mean age is 
“still for the most part less than that which occurs in the 
general population. One might immediately ask the ques- 
ion, “What in the patient’s past or present environment, 
rin the patient herself (endogenous factors), causes her 
o develop. breast cancer at age 22 years, while other 
losel; ‘related family members might not develop the le- 
il age 40, 50, or even later in life?” Family studies, 
the recognition of high-risk individuals such as 
rs of a breast-cancer-affected mother, provide the 
estigator with a variety of opportunities to identify 
ologic factors that could be precipitating the onset of 
this disease. This is, of course, just one facet of the prob- 
em, and our own group is conducting studies currently in 
rogress that pertain to serial steroidal excretion pat- 
_terns, plasma steroids, and a variety of genetic polymor- 
phonuclear cells in patients at high risk for breast cancer. 
_ These individuals will be compared to control patients who 
are at lstivaly low genetic risk for Avlopmeni | of 
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-should include self-breast. pobre i thermography 
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Age at Onset 


Fig 2.—Age of onset of breast cancer in 92 probands from clinic a 
compared to that of 52 breast-cancer-prone families and popu- $ 
lation statistics from New York State Tumor Registry. 
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Table 3.—Age of Onset of Breast Cancer in’Six Families 
With at Least One Member Below Age 30 With: Breast Cancer’ | 


Under 30 yr Over 30 yr 


Ages, yr 
28 69, 
76, 
7 unknown 
38, 40,* 
42, 43,* 
43, 44, 
48, 49, 
50, 58, 
2 unknown 
38," 42, 
52° 
42, 44, 
60, 68, os 
1 unknown 


Ages y yr 


21, 29 


2 unknown z 
36, 43 


* Deceased. 
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e occurrence of breast cancer posë unique cancer con 
=> problems and could, through laboratory, epidemiolo 

' : and genetic investigation, provide valuable clues w ca 
ope to enit sees Malone factors, should cinogenesis. S 

hey exst in this disease. This would then aid cancer con- 


of through additional determination of genetic risk for 



















i This investigation was supported by National Cancer Institute contract 
= conclusion, families that show an exceedingly early  N01-CB-33901. 
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Editorial Comment 


As the authors have noted, apparently one in every 12 occur- mastectemy have been made, the patients should not. expe 
so: breast cancer is familial, ie, two or more first-degree have a completely normal breast, with respect to contour, te: 
atives: having had breast malignancy. In this familial variety, and sensation. Despite these limitations, younger patients es 
the vage of onset is notably earlier than in the nonfamilial, cially will accept this procedure rather than a radical or t 
poradie type. Physicians must be more alert to the detection simple mastectomy (even then, not all breast tissue can 
of cance: in these high-risk patients and should be much more sumed to have been removed). Too often, the patient who i 
’ gressive in terms of preventive treatment. Periodic breast ex- fered subcutaneous mastectomy with reconstruction w 
imitation by the patient and the doctor, as well as frequent more extensive surgery, may refuse follow-up, and, even if clos 
nammography, xeroradiography, and thermography, may keep watched, may develop carcinoma. It is a depressing fact that ap- 
patient busy, but certainly not safe. A far better alternative in proximately one third of the women whose breast cancer is less | 












“this. diffeult situation is subcutaneous mastectomy and recon- than 3 cm in diameter have already had cancer spread to the ax- 
-struetion by implant. Even though subcutaneous mastectomy can- illary nodes. Obviously, an ounce of prevention is worth more than 
not pemeve every bit of breast tissue, surely it reduces the risk by a pound of chemotherapy and several thousand rads. Incidentally, 
reduting the amount ef breast tissue. Admittedly, data are mea- “subcutaneous mastectomy with implant” would serve the point 


‘Another advantage of subcutaneous mastectomy is the pos- of this article better than “reduction mammoplasty.” © 
sible detection and elimination of an obscure cancer, unsuspected Rogert M. GOLDWYN, MD ; 
nd roentgenographically. 

| hough improvements in the technique of subcutaneous 
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HCLINE shouid not be used when the strength or integrity of 
ointestina’ or bladder wall is in question. 
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= INJECTION: Usually 
provides results in 5 to 
“15 minutes (for sub- 
cutaneous use only). 


¢ TABLET: Usually pro- 
vides results in &0 to 
90 minutes. 


53mg per ml 


a Sontraincications: Hyperthyroidism. pregnancy, peptic ulcer, latent or active bronchial 
asthma, pronounced bradycardia or hypotension, vasomotor instability, coronary artery 


disease, epilepsy, and parkinsonism. Should not be employed when the strength or 


integrity cf the gastrointestinal or bladder wall is in question, or in the presence of 
“mechanical obstruction; when increesed muscular activity of the gastrointestinal tract 


Or urinary bladder might prove harmful, as following recent urinary bladder surgery, 


. gastrointestinal resection and anastomosis, or when there is possible gastrointestinal 
_obstructicn: in bladder neck obstruction, spastic gastrointestinal disturbances: acute 
inflamm ory lesions of the gastrointestinal tract, or peritonitis; or in marked vagotonia. 
Warnings The sterile solution is for subcutaneous use only. It should never be given 

sCularly or intravenously. Violent symptoms of cholinergic overstimulation, such 
acory collapse, fall in blood pressure, abdominal cramps, bloody diarrhea, shock, 
denecardiac arrest are likely to occur if the drug is given by either of these routes. 
thoug e; these same symptoms have occurred after subcutaneous injection, and 
in. cases of hypersensitivity or overdosage. 
pecial care is required in patients receiving ganglion blocking com- 
e-a Critical fall in blood pressure may occur; usually, severe abdaminal 
mpto ppear before there is such a fall in blood pressure. In urinary retention, if the 
jphincter ‘ails to relax as the drug contracts the bladder, urine may be forced up the 
reter inte the kidney pelvis; if there is bacteriuria, this may cause reflux infection. 
e Reactions: Abdominal disccmfort, salivation, flushing of the skin (“hot 
5") ting. Large doses more commonly result in effects of parasympathetic 
ich as malaise, headache, sensation of heat about the face, flushing, 
arrhea, nausea and belching, abdominal cramps, borborygmi, asthmatic 
d fallin blood pressure. 

specific antidote. A syringe containing a dose, for adults, of 0,6 mg 

) of atropine sulfate should always be available to treat symptoms of toxicity. 
ately smaller amounts for children. Subcutaneous injection is preferred 
gencies when the intravenous route may be employed. k 


low Suppiied: Tablets, containing 5 mg, 10 mg, or 25 mg bethanechol chloride each, in 


Injection, containing pet mt 5 mg bethanecholchioride, in I-ml ampuis 


re detailed information, consult your MSD representative or see full pre: ribing 
io. Merek Sharp & Dohme, Division of Merck & Co., lnc, West Point, Pa 19486 








p : 
pally by producing the effects 
of stimulation of the para- 
sympathetic nervous syst 
It acts qualitatively:the 
same as acetylcholine bu 
is not destroyed by cholin 
esterase, and its effects are 
more prolonged than those 
of acetylcholine. i 
URECHOLINE increases the.’ 
tone of the detrusor urinae = 
muscle, usually producing 
acontraction sufficiently 
strong to initiate micturitior 
Therapeutic doses in normal 
subjects have little effect 
on heart rate, blood pres: 
sure, or peripheral circula- 
tion (however, see Brief 
Summary for adverse re- > 
actions which may occur), 





































® The renal arteriogram is a highly reliable test in the differ- 
al diagnosis of early transplant anuria, graft rejection, and 
ypertension. The reliability of the renal arteriogram was 97.8% 
either substantiating or disproving the presence of a sus- 
eC episode of graft rejection or renal artery stenosis. 

| The earliest signs of acute humoral and acute rejection were a 
pr jongation of arterial clearance time, diffuse edema with en- 
rgement of the kidney, and progressive deterioration of the 
‘nephrogram. 

Renal artery stenosis may be a sharply localized septum or an 
elongated narrowing at or distal to the actual site of anasto- 
‘mosis. This was seen primarily in patients’ arteriograms more 
‘than 60 days after transplantation, and it is important because it 
isa. surgically. ‘correctable cause of hypertension. 

(Arch Surg 111:134-142, 1976) 








errill’ has reported that the renal arteriogram was 
surpassed only by the renogram and the “Xe in- 
mal distribution of blood flow as a diagnostic test of 
renal allograft rejection. It was more reliable than the 
creatinine clearance, renal scan, renal biopsy, intravenous 
pyelogram, and the disappearance time of iodohippurate 
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The Angiographic Evaluation 
of Human Renal Allotransplants 


Functional Graft Deterioration and Hypertension 


lichael C. Beachley, MD; James C. Pierce, MD; Joseph V. Boykin; H. M. Lee MD 





sodium I 181. The present study reviews the clinical ind 
cations, the angiographic findings, and the accuracy of . 
diagnosis for renal arteriography in transplant recipienta 
at the Medical College of Virginia. 'i 


MATERIALS AND METHODS 


Three hundred sixteen renal transplants have been. performed © 
in 270 recipients at the Medical College of Virginia since 1962. 
Fifty-six posttransplant renal arteriograms were performed ond 
of these patients. oe 

All precedures were done using a Seldinger technique; with i me 
jection either into the common iliac artery or seleetively into the 
hypogastric-renal artery. A rapid film changer was used, with the 
total program being 15 seconds in duration. Frequently, a single 
projecticn was adequate to conclude the study, but, particularly in 
those patients who were hypertensive, oblique views were very 
helpful in visualizing stenoses in the renal artery or anastomotic 
site. 


Patient Selection for Angiography 


The indications for renal arteriography in our group. of 45.pa- 
tients are presented in the Table. It is evident that during the. 
first 40 cays after transplantation, acute anuria was the prime in- 
dication for arteriography. After 40 days, most patients. were. 
studied “or gradual deterioration of graft function or hypertei e 
sion or koth. Patients who were hypertensive, but controlled with 
antihypertensive medications, were not included in the hyperte 
sive popalation cited. 











Angiographic Findings 





Normal Transplant Arteribaram eA transplanted kidney 


“Human. Renal Aas cau etal 





















nage is provided by an end-to-side 
s between the renal vein and the common iliac 
ain. Si ver clips are placed on the capsule of the trans- 
planted kidney to allow plain roentgenographic assess- 
ment of renal size. 
‘The renal arteriogram consists of three phases: (1) the 
arterial phase, (2) the nephrographic phase, and (3) the 
- venous ahase. The arterial phase begins at the conclusion 
_of the ixjection of contrast medium into a selective artery, 
< or at the first evidence of washout of contrast medium in 
the hypogastric artery when injection was made into the 
mor iliac artery. The arterial bed should be complete- 
leared of contrast medium within 1.5 seconds. The 
anastornosis and character of the main, interlobar, ar- 
e, nd interlobular renal vessels are evaluated. The 
lles: peripheral arteries and arterioles are not visible 












in the enal collecting system. 
_. The sapillary nephrogram merges into the phase in 
which contrast medium is primarily in the collecting tu- 
_ bules aad ducts in the papillae. While the initial phase is 
homogeneous, the tubular phase shows more irregularity 
-of dens:ty due to contrast in the renal pyramids compared 
„to the Sat in the renal sinuses. A sharp definition of the 
junction between the medulla and cortex should be seen, 
and an aceurate measurement of the thickness of the re- 
nal cortex can be made. The roentgenographic density of 
c the cortex.and renal pyramids should be similar through- 
out the kidney, and the peripheral renal cortex should be 
| smooth 
<: > The venous phase of the arteriogram shows filling of the 
-renal veins in the hilus of the kidney, merging into the 
Main renal vein. Maximal renal vein opacification is usu- 
ally seen at the conclusion of the arteriogram, 15 seconds 
after the completion of arterial injection. 
Angiegraphy in Acute Anuria.—The causes of anuria im- 
mediately after transplantation, which can be definitely 
evaluated with arteriography, are acute humoral rejec- 
tion, acte tubular necrosis, or renal arterial thrombosis. 
Acute aumoral rejection causes capillary and arteriolar 
___ thrombosis, which results in a markedly prolonged arterial 
clearance time, pruning of vessels, and a poor or absent 
_ nephrogram. Figure 1 shows the renal arteriogram of a 
_ 2l-yeamold man, 19 days after kidney transplantation. 
_ His blood pressure was 180/110, and the transplanted kid- 
ney had never become functional due to acute humoral re- 
jection. The transplanted kidney was excised one month 
later. The angiographic large vessel findings may re- 
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Indication 


Less than 40 days after transplantation 
Anuria 
More than 40 days after transplantation Eor 
Bruit E S 
Sole indication 4 
Decreasing renal function, 
hypertension 6 
3 


















Decreasing renal function, 
no hypertension 
Hypertension, satisfactory 
renal function 1 
No bruit, decreasing renal function, 
hypertension go 
Hypertension (alone) 1 
5 

















Acute anuria 





















semble diffuse fibromuscular hyperplasia. Severe ischemic 
damage to the kidney resulting in acute cortical necrosis _ 
cannot be distinguished from acute humoral rejection, but. 
we have not had any patients lose a kidney due to acute 
cortical necrosis in the absence of acute humoral rejec: 
tion.’ In acute tubular necrosis there is an essentially nor- 
mal arteriogram, although the nephrogram may not be as. 
dense, and pelvocaliceal filling is not present. The renal _ 
arteriogram of a 31-year-old woman, nine days after kid- 
ney transplantation, can be seen in Fig 2. The patient's 
blood pressure was 156/90, and renal function had been 
poor since the time of transplantation. She had acute 
tubular necrosis, but recovered completely. Renal artery i 
thrombosis is readily determined by the demonstration of 
a blind end of the hypogastric-renal artery anastomosis. 
Figure 3 illustrates the renal arteriogram of a 34-year-old 
woman, 15 days after kidney transplantation. She had 
normal blood pressure, and the kidney had functioned nor- 
mally since the transplantation until urine output sud- 
denly decreased. She had acute humoral rejection, with re- 
nal artery thrombosis. The kidney was later excised. The 
arteriogram, therefore, is extremely valuable and specific 
in the differentiation of these three causes of acute early 
posttransplant anuria. 

Transplant Rejection.—The earliest and most common in 
dication of acute renal transplant rejection was a prolon- = 
gation of the renal arterial clearance time. Figure 4 shows oe 
the renal arteriogram 19 days after kidney transplanta- : 
tion in a 22-year-old man. His blood pressure was 160/100, 
and poor renal function had developed. He had a first set © 
rejection, and the kidney was removed one day later. In 
the most severe cases, the renal arteries were still clearly — 
visible at the conclusion of the study, 15 seconds after in- tas 
jection, and had the same findings described above in 
acute humoral rejection. There is frequently an associated 
swelling of the kidney and stretching of the intrarenal 
vessels at the third-order branching and beyond. | 

Concomitant with these early findings, the nephrogram — 
is decreased in density, with a nonuniform or striated cor. 
tical nephrogram. The greatest nephrographic density — 
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` Fig 1.—Left, Three-second film demonstrates straightened renal 
arteries with poor arborization, and arteriovenous shunt in lower 


‘may be seen at the corticomedullary junction. In more se- 
vere rejection, we observed an irregular nephrogram in 
the corticomedullary junction with no cortical nephro- 
“gram, or complete absence of any nephrographie phase. 
‘The loss of the nephrogram is most distinct in the periph- 
eral cortex, and with more advanced rejection, progres- 
sively greater portions of the cortex and corticomedullary 
junction become obliterated.’ The severity of arterio- 
graphic changes correlates with the degree of functional 
‘impairment. The renal vein was frequently not seen, so 
that thrombosis of the renal vein cannot be inferred by 
failure to visualize it on renal arteriograms. Renal vein 
thrombosis, however, is a rare cause of transplant failure, 
and has not caused the loss of a single transplant in our 
series. 
<. Irregularity, attenuation, or complete occlusion of ar- 
‘teries represented more advanced and irreversible 
changes in transplant rejection. In the order of severity of 
rejection, the interlobular vessels are the first to demon- 
strate these changes, followed by the arcuate and inter- 
lobar vessels. Figure 5 presents the renal arteriogram ofa 
10-year-old boy, 32 days after kidney transplantation. His 
blood pressure was 160/100, and he had poor renal func- 
tion. This was a first set rejection. The kidney was excised 
two days later. All of these patients, in addition, show the 
earlier changes of prolonged arterial clearance time and 
edema of the kidney. 
In the patients with chronic rejection, the more severe 
changes involving visible arteries predominate, extending 
proximally to the interlobar level. The renal arteriogram 


“436. Arch Surg—Voi 111, Feb 1976 


















pole secandary to renal biopsy. Right, Nine-sesond film shows 
prolongec arterial clearance time and absent nephrogram. 


represen-ed in Fig 6 is that of a 33-year-old man, 125 days 
after kidney transplantation. The patient’s blood pressure 
was 180/120. A bruit was heard over the kicney, and renal 
function was poor. He had chronic rejection. Fourteen 
months later, the kidney was removed. Distinct irregular- 
ity in the lumen of these vessels may progress to complete 
occlusion secondary to progressive fibrosis or proximal 
propagation of peripheral thrombi. The chenges may not 
be uniform throughout the kidney, with some areas ap- 
pearing more involved than others. 

Renal Artery Stenosis.—Twenty of the 45. renal arterio- 
grams demonstrated stenotic lesions occurrng in the area 
of the anastomosis of the transplanted renal artery to the 
hypogastric artery. It is necessary to obtain proper 
oblique views in order to demonstrate one or more areas 
of stenosis. Figure 7 illustrates the renal erteriogram of 
an 18-year-old man, 6% years after kidne? transplanta- 
tion. His blood pressure was 174/122, but nc bruit was au- 
dible over the transplanted kidney. He had a good re- 
sponse to repair of the renal artery stenosis. The stenoses 
were found in the main renal artery, at or near the site of 
anastomcsis. Branch renal vessels may also 3e involved. In 
Fig 8 the renal arteriogram five months after kidney 
transplantation in a 29-year-old man is skown. The pa- 
tient’s blood pressure was 180/100, but no bruit was au- 
dible. He had renal artery stenosis and chronic rejection; 
the kidney was excised two weeks later. The character of 
the stenoses also varied from long tubular regions of renal 
arterial narrowing. Figure 9 shows the renal arteriogram 
of a 17-year-old girl, 11% months after kidrey transplan- 
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Fig 2.—Lef, Nine-second film shows prolonged injection. Arterial 
bed shows normal arborization and no stretching or pruning. 


tation. Her blood pressure was 144/106, and a bruit was 
audible. After surgery she had an excellent return of renal 
function and normal blood pressure. Short, web-like ste- 
noses, frequent'y difficult to see through the contrast me- 
dium were also seen. The renal arteriogram of a 23-year- 
eld women is shown in Fig 10. Her blood pressure was 
155/92, and a bruit was audible. The kidney was removed 
after the second arteriogram. Certain arteriograms sug- 
gested that the stenotic lesion was distal to the actual site 
of the anastomosis. 

Fourteen of the 20 patients that were found to have 
stenotic sions of the transplanted renal artery had a 
bruit over the area of the renal graft, but only one patient 
without æ bruit. had a surgically correctable lesion of the 
main renal artery. There were no patients with bruits 
more thaz two months after transplantation, who did not 
exhibit scme area of stenosis on the subsequent renal ar- 
teriogram. This is considerably different from Braun’s 
series." Imour series, while most patients have a bruit over 
the renal artery immediately after transplantation, this 
disappears in normally functioning transplants in a few 
weeks, urfess renal artery stenosis develops. 

Of particular interest was the chronological distribution 
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Right, Eleven-second film shows normal or slightly prolonged ar- 





terial clearance time. Nephrogram is faint. 


of the patients undergoing renal arteriograms. The great- 
est number of patients had arteriography either within 
the first month of transplantation or after the third 
month. The first group were primarily examined for clini- 
cal evidence of deteriorating graft function. This group 
included only 10% of our patients with renal artery ste- 
nosis, probably caused by technical problems at surgery. 
Renal artery stenosis, therefore, is seen primarily in the 
period from three months to one year after transplanta- 
tion. It is also noteworthy that of all the patients studied 
by angiography more than 60 days after transplantation, 
over 70% were found to have stenotic lesions of the trans- 
planted renal artery. 

All patients who had a bruit over the transplanted kid- 
ney were found to have renal artery stenosis, although not 
all of these patients had hypertension or deterioration of 
function at the time of the study. The presence of renal 
artery stenosis in many instances, however, may ulti- 
mately lead to subsequent deterioration of graft functioti, 
with ultimate loss of the transplanted kidney. Of the 20 
patients demonstrating stenotic lesions of the trans- 
planted renal artery, six ultimately underwent nephrec- 
tomy of the transplant. In a patient with arterial stenosis, 
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Fig 4.—Left, Four-second film shows straightening of arteries, 
with decreased arborization. Center, Fourteen-second film shows 
prolonged arterial clearance time. Right, Sixteen-second film 


Fig 3.--Subtraction roentgenogram shows complete occlusion of 
hypogastric artery (arrow) at site of anastomosis to transplanted 
kidney. 


therefore, it is important to determine if more distal ste- 
noses are also present. The surgical repair of a main renal 
artery stenosis will be unsatisfactory if distal stenoses are 
present. indicating associated graft rejection. 


Accuracy of Transplant Angiography 


Of the 45 renal grafts studied by arteriography, 27 ulti- 
mately orogressed to complete deterioration of renal func- 
tion and transplant nephrectomy. The arteriographic 
findings were consistent with the patient’s subsequent 
clinical course in 44 of the 45 arteriographic studies 
(97.8%). One of the 45 arteriograms (2.2%) was considered 
a false-negative diagnosis. There were no false-positive 
diagnoses in our series. Those arteriograms yielding a 
diagnosis of renal artery stenosis without rejection, but 
which subsequently resulted in the loss of the renal graft, 
were not considered to be false-negative diagnoses. There 
were no notable complications from our series of arte- 
riograms, and no deterioration of graft function was 
observed that could be directly attributed to the angi- 
ography. 


COMMENT 


Clinical signs that indicate the need for graft eval- 
uation by renal arteriography include the following: (1) 
acute anuria, (2) hypertension unresponsive to medication, 
usually associated with a bruit in the area of the trans- 
planted kidney, and (8) functional deterioration of the al- 
lograft in which confirmatory evidence of rejection or re- 
nal artery stenosis is necessary in order to proceed with 
definitive surgery. Anuria immediately after transplanta- 
tion may be due to acute humoral rejection, acute tubu- 
lar necrosis, renal artery thrombosis, urinary leakage, 
ureteral or urethral obstruction, or pressure from a lym- 


shows nonhomogeneity of nephrogram. Corticomedullary junc- 
tion is not defined. 
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phocele or hematoma around the kidney. In patients with 
anuria, a venal scintisean is performed initially, because it 
Wig noniavasive technique, provides information about 
the blood supply to the kidney, and may also demonstrate 
a-uretera leak if it is present. When the scintiscan dem- 
onstrates absent or very poor blood flow to the kidney, 
the diagrosis of acute humoral rejection or renal artery 
thrombos:s can be confirmed or excluded by renal arteri- 
ography. 

Hypertension may be due to immunosuppressive ther- 
apy (prednisone), failure to regulate salt and water bal- 
ance, ™” transplant rejection with or without abnormal 
renin seczetion,’' or renal artery stenosis. Hypertension 
that Goes not respond to medical therapy and that is asso- 
ciated with a bruit over the transplanted kidney is an in- 
dication “or renal arteriography, because in many such 
cases it is associated with a surgically correctable stenosis 
of the reaal artery. Renal function may be normal, or 
progressive deterioration may have occurred. An earlier 
report has reviewed this problem." 

Renal arteriography is indicated when progressive 
renal allograft deterioration has occurred and when con- 
firmatory evidence of rejection is needed so that a timely 
“transplant. nephrectomy may be performed and immuno- 
suppresive therapy discontinued. Acute humoral, first set, 
and chronic rejections may all produce diffuse endarteritis 


Fig 5.—Mavked stretching, pruning, and irregularity in caliber of 
intrarenal vessels are seen. Arteries taper abnormally, particu- 
larly at bifurcations. Changes are more severe than in Fig 4. Ma- 
jor arterialschanges indicate irreversible rejection. 


Fig 6.—Le+t, Five-secord film demonstrates stenosis of major 
branch reral artery, and irregularities and pruning distally. Cen- 
ter, Nine-second film shows abnormally prolonged arterial clear- 
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ance time. Right, Fourteen-second film shows nonhomogeneity 
of nephrocram. 
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Fig 7.—Left, Anteroposterior view shows overlapping segments of 
mair renal artery. Peripheral intrarenal arteries are within normal 
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limits. Right, Oblique view demonstrates high-degree stenosis of 
main reral artery (arrow) to much better advantage. 


Fig 8.—Marked stenosis of main branch renal artery is present 
(arrow), out, in addition, peripheral intrarenal arteries show poor 
arborization. 


in the arterial tree of the graft, which can be demon- 
strated by arteriography. 

Thus, two major transplant patient populations were 
found in the group requiring arteriography. The first 
group consisted of transplant patients experiencing epi- 
sodes of rejection during the early transplantation period 
(less than 60 days). All such episodes of rejection were as- 
sociated with a deterioration of renal function and ocea- 
sionally hypertension, but rarely with renal artery ste- 
nosis. The second group of transplant patients consisted 
of those studied more than 60 days after transplantation, 
and a notable number of the patients in this secand group 
were foind to have stenoses distal to the hypogastric-re- 
nal artery anastomosis. The stenotic lesion in the renal ar- 
tery of transplant patients has been described as similar 
to fibromuscular hyperplasia.” The importance of renal 
artery stenosis lies in the fact that it is a surgically cor- 
rectable cause of deteriorating graft function and hyper- 
tension. 

The angiographic findings after acute humoralrejection 
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Fig 9.—Lett, Preoperative arteriogram shows long segmental ste- 
nosis of maim renal artery. Right, Postoperative arteriogram 


are due to extensive occlusion of glomerular and inter- 
tubular capillaries and arterioles of the renal cortex by 
platelet and fibrin thrombi. These develop secondary to 
humoral ant: body attachment to cell surface histocompati- 
bility antigens, which activates the complement system. 
-Jf such a kidney is left in place for two to three weeks, ex- 
‘tensive endathelial proliferation occurs in the larger ar- 
teries, wlicl produce serial stenoses that may be seen on 
- arteriograply. The pathologic basis for the angiographic 
findings is the progressive obliteration of the micro- 
circulation cf the glomeruli.“ 

._ Acute cubalar necrosis is the result of ischemic damage 

to the kiéney before or during the transplantation proce- 
dure. Arverngraphy in this group of patients is usually 
“normal. Many of our patients with acute tubular necrosis 
had cadaver kidneys shipped in from outside hospitals. 
_ The cause cf the acute tubular necrosis was most likely 
due to ischemic damage to the kidneys during transit. 

Acute rejection of the kidney is characterized by an in- 

filtration.of mononuclear leukocytes and acute interstitial 
edema of the cortex. Arteriographically, this produces en- 
` Jargemert cf the kidney and stretching of the intrarenal 
“arteries. The characteristic lesions in chronic rejection are 
glomerulonephritis and endarteritis, which produce dis- 
tinct intimal thickening of the intrarenal arteries. These 
lesions are thought to be caused by circulating IgG anti- 
~body2* As taey progress to complete occlusion of the ves- 
sel, intrareral fibrosis and scarring occur, with a decrease 
<“n-renal size Arteriographically visible arterial irregular- 
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shows saphenous vein graft (solid arrows) bypassing stenotic 
segment of main renal artery (open arrows). 


ities and occlusions are seen together with irregular loss 
of the nephrogram in segments of the cortex. This results 
in prolongation of the clearance of contrast medium from 
the renal vessels. This is the earliest change observed in 
the rejecting transplant kidney." 

The lesions observed in renal artery stenosis are of two 
types, one being a long, narrow, fibrotic segment and the. 
other a sharp stenosis of a web-like nature. The location of 
the stenosis was usually thought to be not at the anasto- 
motic site, but just distal to it. While such lesions have 
been described at autopsy, previous reports have indicated 
that the renal arteriogram was not totally reliable in lo- 
cating such areas of stenosis, with respect to the area of 
anastomosis." These lesions may be secondary to inti- 
mal fracture caused by manipulation of the cannula tip, or 
by excessive tightening of the arterial snare used to re- 
tain the cannula in position during the time of renal per- 
fusion.” No correlation between the incidence of renal 
artery stenosis and either dose of radiation or time of 
transplant perfusion could be demonstrated in our study. 
The actual cause for renal artery stenosis, except for tech- 
nical errors in anastomosis, is therefore unsolved. 

Raphael et al'* described an interesting patient with a 
bruit and hypertension, with renal artery stenosis demon- 
strated by arteriography. With sodium restriction and an- 
tihypertensive drug therapy, the hypertension was con- 
trolled. The authors subsequently showed widening of the 
stenosis and, finally, virtually complete resolution of the 
stenosis angiographically, accompanied by a decrease in 
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Fig 10.—Left, Initial arteriogram ten months after transplantation 
shows fine, web-like stenosis (arrow) of main renal artery. Right, 


the bruit. We have not observed this reversible type of re- 
nal artery stenosis in our series. 
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Arteriogram three years later shows main renal artery occluded 
(arrow). 
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ell Finland, MD, John E. McGowan, Jr, MD 


a “spot survey” to determine prevalence of nosocomial 
infections in the Surgical Services of Boston City Hospital in 
_ January 1872, the use of antibiotics prophylactically did not sig- 
Eh nificantly zttect the occurrence of infections either in patients 
- who. had undergone surgery or in those who had not at the time 
the ‘survey. Among both groups, whether they had acquired in- 
fections or not, the use-of antibiotics for prophylaxis did not at- 
fect the duration of hospitalization up to the time of the survey. In 
nother ‘stedy (August through October 1971) of the Incidence of 
tions among patients admitted to the Orthopedic Service of 
same "ospital, the incidence of infections was the same in 
atients who received antibiotics prophylactically and in those 
did nat receive any during their period of hospitalization. 
irch Surg 1114:143-145, 1976) 













n respense to an invitation from the Committee on 
_ & Surgical Infections of the Pre- and Post-operative 
| Care Committee of the American College of Surgeons to 
__ participate in its third symposium, we made a “spot sur- 
vey” of all the patients in the Surgical Services of the Bos- 
City Hospital to determine the prevalence of infec- 
ons in these patients just prior to the time of that 
ymposium. In so doing, we reviewed the records of all 
se pa ients to determine the extent to which anti- 
tics had been used prophylactically, and correlated 
phylaetic use of antibiotics with the occurrence of in- 
ions, We also determined the duration of hospitaliza- 
on up tə the time the patients were surveyed. 

‘Prevalence surveys of the occurrence of infections, 
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those acquired in the community and present at the time 
of admission as well as those acquired in the hospital after 
admission, were made on all the patients within the hosp 
tal on three previous occasions, each time in January i 
February; the first reported by Kislak et al in 1964; th 
second by Barrett et al in 1967? and the third by Adler " 
al in 1970.° 2 
The methods of carrying out these prevalence surveys 
were described in detail by Adler et al.’ Each ward in the 
hospital was visited on a single day. Every patient was 
amined at that time, and the clinical and labor: 
records were reviewed. Materials were obtained for cu 
ture from infected sites if it had not been done previously. 
Infection was considered to be nosocomial (hospital-ac- 
quired) if there was clinical evidence of active infection 
that was not present or could not have been incubating at 
the time of admission to the hospital, but was clearly 
manifest or under treatment during the survey. “Surgi-. 
cal” patients included those in the general or pediatric 
surgical services or in the orthopedic, urologic, neurosurgi- 
cal, ophthalmologic, otorhinologic, thoracic, obstetric and 
gynecological services. Community-acquired infection was... 
defined as clinically active infection that was present or 
could have been incubating at the time of admission. In-- 
fection was recorded as “active” if the patient was. still. 
symptomatic or if the infection still required treatment 
when the patient was examined. ‘i 


RESULTS 


Table 1 shows the overall results. At the time of the sur- _ 
vey, 17.4% of the 253 patients who were seen in the Surgi- 
cal Services had an active infection. Two of these patients 
each had active infections at two different sites. In addi 
tion, 29 patients had previously had one or more (average. 
2.7) documented infections before the time of the survey 
that were inactive when they were examined... 

The average length of time the patients had already 
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ent in the hospital ‘when they were seen was 
hose who had had an infection that was either ¿ 






-tients who did not have any infection before or at the time 
they were seen. 

The distribution of the sites of infection that were ac- 
tive at the time of the survey are listed in Table 2, which 
-also shows similar findings during the three previous sur- 

veys. The distribution of the sites were generally similar 
on each occasion. 

The occurrence of infections in surgical patients who re- 
» ceived prophylactic antibiotics and those who did not is 
~--eompared among the patients who had been operated on 

‘and in those who had not; the results are shown in Table 3. 
Antibiotics had been used prophylactically (defined here 
as administered when there was no evidence of infection 
nor any specific therapeutic indication) in somewhat less 
than one third of the patients who already had been oper- 
ated on at the time they were seen, and in only about one 
in-every seven patients who had not had any operation. In 
patients who had undergone surgery and in those who had 

not, infections were more frequent among those who had 
received prophylactic antibiotics as compared with the 
corresponding patients who had not; the differences, how- 
ever, are not statistically significant. 
When this survey took place, penicillin was being given 
to 11% of all patients, ampicillin to 6.3%, sulfonamides to 
5.9%, nafcillin sodium parenterally or cloxacillin sodium 
-monohydrate orally to 5.2%, streptomycin sulfate and tet- 
-` racycline hydrochloride to 3.2% each, and gentamicin sul- 
fate to 2.4%. A total of 38.8% of the 253 patients were re- 
ceiving some systemic antibacterial agent. 
- In an earlier study reported by O’Riordan et al,* the in- 
cidence of postoperative infections among all patients ad- 
mitted to the orthopedic wards over a period of three 
months (August through October 1971) was determined 
prospectively. A total of 279 patients were followed-up; 
- 208 of them had been operated on during that period, and 
“one fourth of those patients had received prophylactic an- 
--tibicties. The incidence of postoperative infections was 
identical (16%) in these patients and in the others who had 
“not received any prophylactic antibiotics, as seen in the 
information below: 


No. of patients followed up 279 
: No. ef patients operated on 203 


-` < Received prophylaxis 51 

=c. Postoperative infections 8 (16%) 
"Ne prophylaxis 152 

Be Postoperative infections 24 (16%) 


: However, Staphylococcus aureus was the only or pre- 
_ dominating organism in the great majority of the latter, 
but in only two of eight infections among those who re- 
-ceived antibiotics prophylactically. 

During the survey carried out in January 1972 of all the 
surgical patients, we also noted the total duration of hos- 
pital stay up tothe time of that survey. A comparison of 
- the duration of hospitalization in relation to the prophy- 
- lactic use of antibiotics is shown in Table 4. Among those 
patients who had been operated on and who had an infec- 
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or inactive ; at the time, as compared to 13.6 days for pa- as 


“Table 1. _—Prevalence of h Nosocomial Infections in 
2 Surgical. Services of Boston City Hospital, January 1972 








eae <No: (%) of No. of 
Analysis ` Patients Infections 
No. cf patients surveyed 253.{100} Bes 
Nosocomial infections 73 (28.9). 423° 
Active at time of survey 44 (17.4) 46 
inactive at time of survey 29 (11.5) 77 
Patients without infections 180 (71.1) 0 














Table 2.—Sites of Nosocomial Infections Among 
All Patients During Four “Spot Surveys’’” 


Sites of Infection 
Skin 
and 
Res- Sub- 
Uri- pira- cuta- | 
nary tory neous l 


No.of Wound Tract Tract Tissue Others Total 
Pa- % In- 


Year tients % of Patients tected 
1964 503 8.7 5.2 4.2 3.6 0.4 19.1 
386 8.5 7.0 4.1 2.8 23 18:7 
386 4.9 8.3 2.1 3.1 1.0 15.5 
253 5.5 6.3 4.3 1.2 0.8 17.4 























































1970 
1972 


* In Surgical Services at Boston City Hospital. 
+ Includes those with more than one site. 


Table 3.—Infections Acquired in Hospital in Relation to. 
Prophylactic Antibiotics’ i 
No. (%) of: 
Patients. 
Infected 


No. of 


Patients Patients} 


Operated on 
Received prophylaxis 
No prophylaxis 

Total 


Not operated on 
Received prophylaxis 
No prophylaxis 


21 (51) 
41 (43) 


62 (46) 


3 (25) 
8 (12) 





* In Surgical Services of Boston City Hospital, January 1972. oe 
+ Includes only patients who were in the hospital more than three 
days. 










Table 4,——Duration of Hospital Stay at Time of Survey in 
Relation to Use of Prophylactic Antibiotics Among Patients” 


Not Infected 
a a en reine — 

of Pa- Pa- Pa- 

tients} tients Daysi tients Days} - 


Infected 














Patients 


Operated on : 
Received prophylaxis 4i 21 55 20 24 
No prophylaxis 96 41 48 55 20 


All patients 137 62 51 75 at 























Not operated on E 
Received prophylaxis 12 3 23 9 ES =] 
No prophylaxis 69 20 61 Sta 









All patients 81 





* in Surgical Services at Boston City Hospital, January 1972. 
+ Includes only patients in hospital more than three days. 
į Mean number of days at time of survey. 
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atients who had not undergone surgery and 
rfection within the hospital, and this was 
who reeeived antibiotics prophylactically as 
ll as -hose in whom prophylactic antibiotics had not 
n used. Among the patients who had not had any in- 
i : duration of hospitalization was much shorter 








| : nö "However, prophylactic use of antibiotics did 
ae not significantly affect the number of hospital days either 
“among tae nfected or noninfected patients regardless of 
whetheror not they were operated on. 


COMMENT 


In a receat review of nosocomial infection, Alexander’ 
estimated the annual number of nosocomial infections in 
e United States at 6.3% of all admissions to acute hospi- 
3, or aearly two million infections. He also estimated 
number of postcperative wound infections at 7.4% of 
peretions, or a total of about 1.5 million such infec- 
ns per year, and also estimated the annual economic 
resuitiag from all wound infections at $9.4 billion. 
uu,’ im a recent monograph on antimicrobial agents, 
ummarzee the recent literature on the use of prophylac- 
tie antikioties in surgical patients. Although a number of 
| reports, induding some of “controlled studies,” demon- 
strated dearly beneficial results, others yielded no such fa- 
- worable =ffects, and where the number of infections had 
been reduced among the patients who received prophylac- 
ic antibiotics, those infections that did occur involved re- 
sistant organisms, including fungal infections, that were 
much mere serious and difficult to treat. 
The data:presented here offer no evidence to resolve the 
controversy. If anything, they show that the use of anti- 
otics prophylactically had no significant effect either on 
: incieerme of nosocomial infections that occurred in a 
wrospective study of all patients in the Orthopedic Service 
or on the prevalence of infections observed during a spot 
survey cf al patients in the Surgical Services in the same 
hospital. 
-Polk anc Ketcham et a! recently reviewed reports that 
indicate that the prophylactic use of antibiotics directed 
ainst the most prevalent bacterial causes of postopera- 
ve infectins within the same hospital may be effective 
redueing the occurrence of postoperative infections, 
idec that the antibiotics are given only immediately 
fore, «urng, and after the operation, usually for a total 
ess shen 24 hours and certainly no longer than 48 
usage may reduce the risk of emergence or in- 
; of resistant flora and also minimizes the other 




























: ~ undesireble effects of more prolonged therapeutic regi- 
Mens. 
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age hospital stay was about 2% times as long — 





However, Hunt et al emphasized that success or fail 
ure of prophylactic antibiotic therapy may depend on 
many local factors within the hospital that are not always 
readily identified. Moreover, successful use of prophylaxis _ 
under a given set of circumstances may not be reproduc- 
ible at a different time even in the same hospital, or the 
beneficial effects may not persist during continued usage _ 
or when controlled studies are repeated on separate occa- 
sions. The use of prophylactic agents in any given hospital 
or service should, therefore, be under continuous scrutiny, 
with a view to changing the regimen or discontinuing use — 
if and when conditions warrant. Carefully controlled stud- _ 
ies of the prophylactic use of antibiotics should be made _ 
repeatedly, particularly when changes in other aspects of 
surgical care or of the management of patients within the - 
hospital are undertaken with an idea of reducing unnéces- 
sary use of antibiotics as well as the incidence of serious 
nosocomial infections within the hospital. ie 
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Nonproprietary Names and Trademarks of pruga 


Cloxacillin sodium monohydrate—Tegopen. 
Gentamicin sulfate—Garamycin. 
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< @ We have observed 11 cases in which the use of the ultra- 
lightweight knitted Dacron arterial graft made by the United 
States. Catheter and Instrument Co. (USCI) was complicated by 
Interstitial hemorrhage, dilation, or both. Although the incidence 
d specific cause of failure of this graft are unknown, we have 
mtinued its use on the basis of this experience. 

reh Surg 111:146-149, 1976) 








uring almost two decades of use, Teflon and Dacron 
grafts have proved exceedingly reliable as substi- 
te for larger arteries. Although intrinsic graft failure 
as rarely been reported, graft design and construction 
as been continuously refined. Thinner and more porous 
f ibries have been developed that offer the advantages of 
echnical ease in construction of anastomoses and greater 
tissue ingrowth. These lightweight prostheses have be- 
eome commercially available and have been widely used in 
the last few years. One of these, the ultralightweight 
knitted Dacron arterial graft made by the United States 
Catheter and Instrument Co. (USCI), a division of C. R. 
Bard. Inc., is the subject of this report. Our observations 
iggest that early and delayed interstitial hemorrhage 
nd dilation sometimes complicate its use. 


_.. REPORT OF CASES 
~ Intraoperative Interstitial Bleeding 











Case 14 man in his seventh decade who was known to have a 
T-em abdominal aortic.aneurysm underwent emergency resection 
_of the aneurysm because of abdominal pain. The aneurysm, which 
was net leaking, terminated proximal to the aortic bifurcation. A 
16-mm ultralightweight knitted Dacron graft was preclotted with 
_ nonheparinized blood. The patient was given heparin sodium sys- 
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Failure of Ultralightweight Knitted Dacron 
Grafts in Arterial Reconstruction 


Leslie W. Ottinger, MD; R. Clement Darling, MD; Leroy S. Wirthlin, MD; Robert R. Linton, MD 


temically and the proximal anastomosis. was then performed. 
When the graft was tested by removing the proximal. aortic 

clamp, there was minimal bleeding through the interstices. The. 
distal anastomosis to the aorta was completed and the clamps’ 
were removed. A continuous and large flow of blood seeped 
through the graft interstices, and the graft gradually dilated to a. 
diameter of 25 mm. Bleeding was finally controlled by suturing a 
19-mm standard weight knitted Dacron prosthetic sleeve around 
the ultralightweight graft. Blood loss totaled 4.5 liters. The Pe 
tient recovered uneventfully. 







This graft was preclotted with nonheparinized. blood, 
using the technique of forcing blood under pressure — 
through the interstices until the leaking stopped, which is. 
our usual method. Although intraoperative interstitial 
bleeding in this case was associated with dilation, the fol- ; 
lowing case is an example in which it was not. K 





Case 2.—A man in his seventh decade was admitted with hypo- _ 
tension dve to a ruptured abdominal aortic aneurysm. System- 
ically administered heparin was not given during the operation. A 
22x1l-mm ultralightweight knitted Dacron bifurcation pros- 
thesis was preclotted under tension without difficulty. After im+ 
plantation and restoration of flow, profuse bleeding through the 
interstices of the graft ensued. On application of pressure. from: 
gauze pads, all but one limb stopped leaking. A sleeve of Teflon: 
felt had tc be sutured tightly around it to stop the diffuse hemor- 
rhage. These bleeding problems resulted in the unnecessary loss 
of about 25 liters of blood. The patient recovered. 


Delayed Spontaneous Interstitial Hemorrhage 


Case 3.—A man in his seventh decade with hypertension, impo- 
tence, and claudication was admitted for elective resection of-a- T=: 
em abdom:nal aortic aneurysm. Platelet count, clotting, and bleed- 
ing studies were normal. Five thousand units of heparin sodium: 
was given intraoperatively before the aorta was clamped. The ub- 
tralightweight knitted Dacron bifurcation graft. was preclotted by. 
forcing blcod through its interstices with the. graft under tension: 
Protamine sulfate was added to the heparinized blood used for 
preclotting. The last anastomosis completed was s that of the left ; 
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led with “external pressure and thée-operation was 
e hours after the patient left the operating room, 
back because of massive intra-abdominal hemor- 
There was no bleeding from the suture lines, but rapid in- 
| bleeding through the left limb of the graft was dis- 
OY red. R was necessary to suture a prosthetic sleeve around the 
limb to control the bleeding. The patient died five days later of 
= congestive heart and aeute renal failure. 





The graft was not leaking and appeared to be quite sat- 
_ isfactory at the time of closure of retroperitoneal tissues 
over it. As is our usual custom, systemic heparin was not 
_reversec at the conelusion of the case. 


(Case 4.—A man in his sixth decade was admitted for elective re- 
ion. of an abdominal aortic aneurysm. An ultralightweight 
itted Laeron bifurcated prosthesis was used to replace the an- 
eurysm; ‘there was no difficulty other than troublesome bleeding 
om the region of the bifurcation. The proximal aortic cuff was 
ragile aad- was reinforced with a narrow sleeve of prosthesis. 
aree hours after he had been transferred to the recovery room, 
patient went into hypovolemic shock. On laparotomy, his abdo- 
men was found to contain a large amount of blood. A clamp was 
placed ‘proximal to the proximal anastomosis and a resulting small 
: leak at the suture line was repaired. On release of the clamp, dif- 
-fuse bleeding through the interstices of the entire graft was 

“ noted. The bleeding could not be controlled and the graft was re- 
placed with a woven prosthesis. The patient died in the operating 
room. 


Delayed Interstitial Hemorrhage With Systemic 
Anticoagulation 




















*. Case SA woman in her fourth decade was admitted with hy- 
e ‘pertansion: bilateral renal artery stenosis, and severe aortoiliac 
v occlusive disease. She underwent replacement of the abdominal 
aorta with a 13x6.5-mm ultralightweight knitted Dacron bifur- 
Ae cated prosthesis with 6-mm external velour sidearm grafts to each 
renal artery. On the 11th postoperative day, when a diagnosis of 
| iliofemoral venous thrombosis was made, she was given 15 mg of 
-warfarin sodium (Coumadin) and started on a program of 4,000 
units of aeparin sodium administered intravenously every four 
hours. The heparin dosage was increased to 5,000 units every four 
hours on the 13th day because of failure of the partial thrombo- 
astin time to increase to satisfactory anticoagulation levels. No 
further warfarin was given. On the 14th day, the prothrombin 
time was 35 seconds (centrol, 11 seconds) and heparin therapy was 
iseontinged. The leg had improved. Later on the 14th day, intra- 
bdomindl exsanguination occurred. Bleeding was found originat- 
g from the interstices of one limb of the ultralightweight graft 
nd coulc only be controlled by suturing a sleeve of Teflon felt 
tightly around the limb. Replacement of 8.5 liters of blood was re- 
ed. Reexploration of the abdomen to evacuate blood was nec- 
essary 4&hours later, at which time all bleeding had stopped. The 
tient recovered. 
Five. months later, aortography was performed. The ultra- 
ightweigat graft had dilated to an internal diameter of 21.6 mm 
cand the right and left limbs to 8.9 and 9.1 mm, respectively. The 
" external velour renal grafts measured 6.1 mm. 






























In this case, as in the following one, interstitial bleed- 
ing was associated with anticoagulation to levels above 
optimal limits. 

Case 6A man in his eighth decade was admitted with hyper- 
=- „tension, back pain, and an 8-cm abdominal aortic aneurysm. Angi- 
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aaps showed. severe aortoiliac pechusive disease and a stenotie 


T implantation. The bleed- ae 
right renal artery. He underwent replacement. of the aneurysm 
































































with a 19x9.5-mm_ ultralightweight knitted Daeron prosthesis, ; 
and the renal artery was revascularized with an 8-mm Dacron ex- — 
ternal velour sidearm. There was an unusual amount of general- 
ized bleeding, but no cause could be discovered. The graft was dry 
at closure; On the seventh postoperative day, the. patient wom- 
plained of shortness of breath and sustained a cardiac arrest from 
which he was resuscitated, Angiography showed a large pulmo- 
nary embolus, and 2,000 units of heparin sodium was administered 
intravenously every two hours. Response of the partial thrombo- 
plastin time was so variable that frequent changes in heparin dos- 
age were required. Warfarin therapy was started on the 15th 
postoperative day and heparin administration was. continued. On - 
the 16th postoperative day, the prothrombin time was greatly pro- 
longed and the partial thromboplastin time was in an optimal 
range. On the 17th postoperative day, the hematocrit value 
dropped suddenly from 32% to 19%; the patient suffered a. cardi eo 
arrest and could not be resuscitated. ; 

On postmortem examination, the retroperitoneum ad the ab 
dominal cavity contained approximately 2 liters of fresh blood and 
clot that had apparently originated from the prosthesis; particu- 
larly in the region of the Dacron-to-Dacron sidearm anastomosis. 





Delayed interstitial Hemorrhage With Operative 
Graft Exposure 


Case 7.-A man in his seventh decade was admitted with se- 
vere aortoiliac occlusive disease and underwent an aortobilateral _ 
profunda interposition graft using a 16x8-mm ultralightweight a 
knitted Dacron prosthesis. At the end of the procedure, the 16-mm 
portion of the prosthesis had dilated to 22 mm, and a second pre- 
clotting of the graft was required because of diffuse bleeding 
through the interstices. Six months later, a false aneurysm devel: 
oped in the right groin. When the prosthesis was exposed at oper- 
ation, spontaneous profuse bleeding through its interstices was. 
controlled, after the loss of about 800 ml of blood, by sustained | 
pressure with gauze pads over a rubber dam. The graft limb mea- 
sured 13 mm in diameter, and the false aneurysm was the result. 
of dehiscence of the suture line between the dilated limb of the. 
graft and the profunda femoris artery. This was successfully r re 
paired. : 


Similar interstitial hemorrhage on exposing an a 
planted graft is noted in the following case. 


Case 8.—A man in the sixth decade was admitted because of 
claudication of both lower limbs, disabling him from work. Severe 
aortoiliac occlusive disease was found. A 19x9.5-mm ultra- 
lightweight knitted Dacron graft was sutured end-to-end to the 
divided abdominal aorta just distal to the renal arteries. The right: 
limb was anastomosed to an arterotomy in the common femoral 
artery extending into the profunda femoris. On the left, the 
anastomosis was to the common femoral artery. Bilateral: pedal 
pulses resulted. The postoperative course was complicated by in- 
farction of the left colon. Eight months later, colon continuity was 
restored. 

One year after the patient’s initial vascular procedure, throm- 
bosis of the right superficial femoral artery necessitated a re- 
versed saphenous vein-femoropopliteal bypass graft. The proxi- 
mal vein anastomosis was to the ultralightweight prosthesis. An ~ 
aortogram at this time showed dilation of the prosthesis with in- 
ternal diameter of the main trunk of 23.1 mm and of the right and - 
left limbs of 14.6 and 11.6 mm, respectively. 

Two-and-a-half years after the original aortic reconstruction, 
the patient was readmitted with bilateral femoral aneurysms. An 
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Delayed dilation of a femoropopliteal composite graft associated with development of false aneurysm at prosthesis-to-vein anastomosis. 


‘Segment of 6-mm graft is also shown for size comparison. 


“angiogram showed the main trunk of the prosthesis to measure 


~ 30.9 mm and the limbs 16 mm each. Following this study, the left 


femoral aneurysm was repaired and found to have resulted from 
dehiscence at the Tevdek prosthesis-to-artery suture line, perhaps 
` the result of the dilation of the prosthesis. Prolonged oozing 
through the ultralightweight prosthesis complicated the oper- 
ation. 

Two months later, rapid enlargement of the other femoral an- 
eurysm. precipitated an emergency operation. The findings were 
“a large pseudoaneurysm resulting from disruption of the cobra 

- head takeoff of the vein graft which had been spread out by the 
dilating ultralightweight graft and had finally totally dis- 
integrated. There was a second pseudoaneurysm of the common 
‘femoral artery just below at the site of the anastomosis which was 
due, presumably, to dilation of the ultralightweight graft with 
partial disruption of the suture line.” A satisfactory repair was 
effected. 


immediate Dilation of Prosthesis 


Case 9.—A man in his seventh decade was admitted for elective 
resection of an abdominal aortic aneurysm. An 8.5 x 15-cm aneu- 
“rysm was replaced with a 22x 11-mm ultralightweight knitted Da- 
cron bifureated prosthesis. After all clamps were removed, the 
erimp disappeared from the prosthesis and it dilated to an exter- 
nal diameter of 32x17 mm. There was no associated bleeding 
` from the interstices and the patient made an uneventful recovery. 
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Case 10.—A man in his seventh decade was admitted for elec- 
tive resection of an abdominal aneurysm. A 168mm ultra- 
lightweight knitted graft was sutured in place proximally, and the 
limbs wer2 anastomosed to the common femoral arteries. As the 
retroperitoneum was being closed, the main portion of the graft 
was noted to have dilated to a diameter of 23 mm. The postopera- 
tive cours? was uneventful. 


Simila- dilation was noted in cases 1 and 7. 


Delayed Dilation of Prosthesis 


Case 11.—A hypertensive woman in her seventh decade was ad- 
mitted wizh a right superficial femoral artery block and an is- 
chemie foet lesion. A composite femoral-to-popliteal bypass graft 
was fashicned with a proximal segment of 6-mm ultralightweight 
knitted Decron prosthesis 42 em in length and a distal segment of 
reversed saphenous vein 19 cm in length. Nineteen months later, 
she was readmitted with a marked dilation of the prosthetic seg- 
ment and an aneurysm at the prosthesis-to-vein anastomosis, An- 
giograms corrected for magnification showed that the prosthesis 
had interral diameters that varied from 11.5 to 6.4 mm, At oper- 
ation, the external diameter of the graft measured 12 to 15 mm, 
and a false aneurysm measuring 30 mm was found at the pros- 
thesis-to-saphenous vein suture line that was possibly related to 
dehiscence of this suture line secondary to dilation of the pros- 
thesis (Figure). 


Failure of Dacron Grafts—Ottinger et al 












dilation is also described in cases 5, 7, and 8. 
COMMENT 


‘During the years of individual fabrication of grafts by 
_ the surgeon, failure of prostheses was common. Research 
-directed toward improvement of grafts was so successful, 
however, that with the commercial availability of Dacron 
-and Teffon grafts in the late 1950s, intrinsic graft failure 
(was almost eliminated. We can, in fact, find only two ref- 
_ erences to failure of these modern prostheses.'? We have 
< continuad, however, to observe occasional cases in which 

- graft performance was unsatisfactory. Thus, the high 
_ level of reliability implied by this lack of reports is proba- 

fe bly not warranted. 
~The definition of prosthetic failure is difficult, especially 

. since types of grafts vary greatly in their characteristics. 
nterstitial bleeding in the absence of satisfactory pre- 
clotting-cannot be called graft failure. But graft failure is 
suggested if interstitial bleeding occurs despite the pre- 
clotting: measures appropriate for that specific type of 
aft. Interstitial bleeding associated with excessive anti- 
- coagulation and delayed operative exposure of the graft 
may not, strictly speaking, be termed graft failure. Bleed- 

ing under these circamstances may be a result of the limi- 
tations of the prosthetic material—limitations that need 
explication if the risks residing in the use of a graft are to 

be ealewated. Dilation, immediate or delayed, is more eas- 

“ily defined as graft failure. A minimal change in graft 

diameter: may be expected, but beyond this, graft failure is 
implied. 

With the foregoing Gidenin in mind, we have 
classified the complications observed with the USCI ultra- 
htweight knitted Dacron arterial graft into the six 
tegories illustrated by the case reports. In some in- 
ees, interstitial hemorrhage and false aneurysm for- 
ation at suture lines appear related to graft dilation. 

_. Severel factors prevent an accurate statistical summary 
_ of complications in cur use of this arterial graft. First, we 
_ cannot be certain how many of these grafts have been im- 

_. planted by the several vascular surgeons in our hospital. 
though the number may be over 100, it does not exceed 
). Second, the type of prosthesis implanted is not always 
arly identified in the operative notes. In this report we 
have incuded only cases in which the identity was abso- 
lutely certain. Third, follow-up with reference to late dila- 
m is incomplete since late postoperative angiography is 
- not routine. 

The incidence of complications has been high enough, 
a owever, that all vascular surgeons in our hospital have 
- mdividuälly concluded that complications outweigh ad- 
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wattage All have discontinued use e of the USCI ultra- 
lightweight knitted Dacron graft. 
Sepsis and damage to the prostheria through i improper ; 
handling are factors known to be associated with graft 
failure. In none of these cases was there any evidence 
infection. Resterilization, when necessary, was carried ou 
in accordance with the manufacturer’s instructions. We 
therefore do not suspect these factors of causing: th 
complications, 
Intraoperative and early delayed spontaneous i 
stitial hemorrhage could have been related in some cases 
to the technique of preclotting the grafts. The same t 
niques are used successfully, however, with this an 
types of knitted Dacron prostheses. Delayed interstitia 
hemorrhage associated with anticoagulation occu: red i 
patients with prothrombin times in the range o 
times the levels of controls who had been receiving hepa 
rin intravenously. This may not be, strictly speakin 
failure of the prosthesis. It does suggest an added 
anticoagulation of patients after implantation of n 
tralightweight grafts. l 
Graft dilation would be expected to lead to an ineres 
incidence of graft thrombosis. This complication has not 
been observed in our cases, but it is a cause for concern, 
The false aneurysms that developed at the suture line 
were not necessarily related to prosthetic dilation. In 
some patients, endarterectomy was performed at the sit 
of implantation, which may have contributed to the deve 
opment of false aneurysms. Failure of the suture m 
itself was not a factor since only plastic sutures wer 
In two cases (No. 7 and 8), however, the operating surg 
thought that graft dilation was clearly the cause of sı 
line dehiscence, with resultant formation of false. ane! 
rysms. 
To our knowledge, long-term clinical follow-up seeding 
of graft performance have never been reported. This ar- 
ticle reporting individual cases suggests the necessity for 
long-term follow-up on a statistical basis. Perhaps one of 
the vascular societies should consider the establishment of 
a national registry to record documented cases of graft 
failure. This report should also suggest to individual sur- _ 
geons the necessity for specifically identifying in the: 
record all implanted devices and preserving for future ref- 
erence a segment of every graft implanted. . 
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A Study of 800 Consecutive Operations 


: -. At the New York Orthopaedic Hospital, a study was made of 
postoperative complications in 800 consecutive total hip re- 
placements of the Charnley low-friction arthroplasty type. Spe- 
cially designed records made it possible to document and in- 
ll systemic and local complications of this procedure. 
the rate of postoperative infection was low (less than 1%), 
mboembolism and deep-vein thrombosis incidence was high 
e the introduction of a prophylactic anticoagulation regi- 
There were no deaths during or immediately after surgery, 
six occurred within the first six weeks postoperatively. Two 
due to a massive pulmonary embolus (proved at autopsy), 
; myocardial infarction (clinical diagnosis), and one to a 
arated cecum (proved at autopsy). The incidence ot mechan- 
al and technical tallures in our series was relatively low and 
julte comparable with results reported by others. 

(Arch Surg 4111:150-155, 1976) 





\n in-depth study of the problems associated with total 
TA hip replacement was initiated in April 1969 at the 
ew York Orthopaedic Hospital. A special record for each 
atient was completed including preoperative history, phys- 
ical examination, x-ray films, details of the operative pro- 
cedure; antibiotic and anticoagulant therapy, and postop- 
erative complications. This article cites the complications 
lated to the first 800 total hip procedures. These oper- 
ations were performed in 618 patients, 384 male and 234 
male; 253 patients suffered from bilateral disease, but 
only 182 required bilateral procedures. The major diagnos- 
tie categories are listed in Table 1. Table 2 collectively lists 
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Systemic and Local Complications Following 
Low-Friction Arthroplasty of the Hip Joint 
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all compiications encountered in the series. All patients 
have been followed up postoperatively for a minimum. of _ 
two years and a maximum of four years. 


GENERAL COMPLICATIONS 
Urinary Retention 







This was the most common complication. An indwellin 
catheter was required by 35% of all patients, and a urinary 
tract infection developed in 18%. Most of these infections 
were cystitis, which cleared with appropriate antibiotic. 
therapy. The most common offending organism was Esch-. 
erichia voli. Pyelonephritis developed in four patients, — 
One patient had a Gram-negative sepsis with the same or- 
ganism recovered from both the blood and urine. 


Thromboembolism 


The most serious complication in the postoperative pe-. 
riod was thromboembolism.’ Forty-eight patients suf- 
fered from a clinically diagnosed pulmonary embolism. 
Two patients sustained a massive fatal pulmonary embo- | 
lism that was confirmed by autopsy. Efforts were made to 
reduce the frequency of this complication. For the first 300. 
hip operations, only selected patients of high risk, ie, those - 
with a past history of thrombophlebitis, received anti- — 
coagulant therapy with heparin sodium and warfarin so- 
dium (Coumadin). The regimen consisted of intravenous . 
administration of heparin beginning on the second and: 
third day postoperatively. Administration of warfarin, _ 
which had been started on the third day postoperatively, 
would replace heparin when prothrombin time was in _ 
prophylactic range. Because of high incidence of pulmo- | 
nary embolism (7%) in the group that had not received an- 
ticoagulants in this series, in the subsequent 200 cases _ 
dextran was used for prophylaxis. The result of this trial- 
was unsatisfactory.’ There was no significant difference in- 
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iaee in 800 Total Hip Procedures 


Diagnosis No. of Procedures 


Pe: fey osteoarthrit's 
q- Failed previous operation 
> Scordar degenerative joint disease 
<< Corgenital hip dysplasia 
<. Avascular necrosis 
“Slipped capital femoral 
os epiphysis 
=i. Proirusio acetabuli 
“ Gawcher disease 
Paget disease 
“Acramegaly 
i Legg-Calvé-Perthas disease 
= Miscellaneous 
Rheumatoid arthritis 








e incidence of thromboembolic disease in the dextran 
onp when compared with controls. 
In the last 300 hips included, a combined low prophylac- 
ie range by heparin and warfarin was tried. The result of 
_ this trial was gratifying in that there was no fatal pulmo- 
"nary embolism; however, the rate of nonfatal pulmonary 
: embolism and deep-vein thrombosis remained unchanged, 
-o 6% and 5%, respectively. Aspirin may be a useful anti- 
coagulant; however, to our knowledge there is little clear 
vidence of its efficiency in total hip replacement patients. 
n a recent study, aspirin was used in 303 patients under- 
oing elective surgery in a double-blind randomized trial. 
here was no significant difference in the incidence of 
leep-ve'n thrombosis between treated and placebo groups.’ 
milar to the last 300 cases included in this study, our 
icy at the present time includes anticoagulation with 
eparin and warfarin begun on the first postoperative 
y- The heparin is continued for four days and is stopped 
‘hen prothrombin time is in the prophylactic range. Great 
care is taken to keep the prothrombin time in the range 
from 14 to 2 times normal. If prothrombin time drifts out 
of this range, then phytonadione (Mephyton) or heparin is 
ec uncil warfarin dosage can be regulated to produce a 
thrombin time in the prophylactic range. It is impor- 
t to have one person responsible for the anticoagu- 
ition of each patient. Anticoagulation should not be the 
ask of a particular resident or attending physician who is 
ng ona particular day. The medical consultant has 
n invaluable in this regard.’ 
The general policy of elevation of the foot of the bed, 
“muscle and deep breathing exercises, and antiembo- 
sm _ stoekings has also been routinely used as an adjunct 
the drug therapy in prophylaxis of thromboembolic 
complications.’ 




































_ Other Pulmonary Complications 


In our series, postoperative atelectasis or pneumonitis 
veloped i in 16 patients. Most had a history of smoking or 
onchitis. Two patients had a chronic pulmonary edema. 
neither case was the use of self-curing acrylic cement 
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Table 2,—Complications in 800 Hip Arthroplasties : 


Type 





General 
Urinary retention 
Urinary tract infection 
Norfatal pulmonary embolism 
Paralytic ileus 
Pulmonary complication 
Postoperative psychosis 
Gastrointestinal bleeding 
Congestive heart failure 
Death 

Local 
Deep-vein thrombosis 
Deep wound hematoma 
Delayed wound healing 
Peroneal nerve palsy 
Deep wound infection 


Technical 
Fracture femoral calcar 





responsible. One patient had received dextran 40 an 
both cases, overtransfusion was suggested as the ini 
nating factor. The edema followed a prolonged period o 
cardiac failure without response to treatment in a $l 
year-old man. 





Paralytic ileus 


Four percent of our patients undergoing total hip 
placement required prolonged intravenous therapy fo 
postoperative ileus. Intravenous feeding was maintaine 
until active bowel sounds reappeared. One of the 
deaths in the series was attributed to a perforated cec 
following a prolonged postoperative paralytic ileus. 


os 


Postoperative Psychosis 


The immediate postoperative period was characterized 
by confusion and disorientation in 22 patients, This is sim 
ilar to that seen following routine hip nailing. In 25% o: 
these cases, the symptoms related to alcohol withdrawal. 
As our awareness of this problem increased, operative pro- _ 
cedures were deferred in several patients until they had 
abstained from alcohol for several weeks. ; 


Gastrointestinal Complications 


Gastrointestinal bleeding occurred in ten patients, and 
an emergency partial gastrectomy became necessary in. 
one patient. All but one of these patients were receiv- | 
ing anticoagulant therapy. A mild chemical hepatitis ap- 
peared postoperatively in 2% of our patients. This was- 
probably related to anesthesia anoxia immediately follow- : 
ing surgery. One percent of all patients had a serum’ hepa. 
titis manifested by the delayed appearance of abnormal. 
liver chemistry values. All were resolved without therapy. a 
Patients received gamma globulin on the fifth and 12th 
days postoperatively. 


Cardiac Complications 


Congestive failure was manifested postoperatively i in 1l 
patients. -Six additional patients survived nonfatal myo- 
cardial infarctions. Three deaths occurring in the first six- 
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legedly died from this complication. 
“Deaths 


With 800 cases, there were no deaths in the first 24 
hours following surgery. There was no intraoperative car- 
_ diac arrest. Six deaths occurred during the first six weeks 
- postoperatively. Autopsies performed in three of these in- 
-stances showed that two deaths were caused by massive 
_ pulmonary embolism, and one was caused by a prolonged 
paralytic ileus that resulted in a cecal perforation and fa- 
_ tal peritonitis. There were no perforations of the pelvis in 
: this case other than a pilot hole. It was not a pelvis compli- 
cation of the type reported by Charnley. 


LOCAL COMPLICATIONS 
Deep Venous Thrombosis 


_ This complication was clinically evident in 7% of our pa- 
tients. However, this is probably a great underestimation 
of the true incidence. Thirty-six pulmonary emboli oc- 
- curred without clinically detectable thrombophlebitis of 
the lower extremities. It has been shown that 40% of 
-thrombi demonstrated by phlebography are not clinically 
- detectable. We have not employed phlebography as a 
_ diagnostic aid. Thrombophlebitis was treated in all pa- 
tients with a heparin-warfarin combination. 


Wound Healing Problems 


All operations in this series were performed in a con- 
ntional operating room. Frank deep wound infections 
were not a major problem. However, there were 25 cases 
‘superficial wound infection. Nine of these had positive 
cultures. The organisms recovered probably represented 
skin contaminants, and serous drainage was due to fat ne- 
crosis with seroma. The wounds healed uneventfully and 
most of these patients were discharged without undue de- 
lay, Deep wound hematomas, found in 55 instances, were 
characterized by sudden swelling of the thigh and inci- 
sional pain. Of 12 wounds requiring surgical drainage, 
. three grew out organisms on subcultures but none devel- 
_ oped a deep or superficial wound infection. 





Deep Wound Infection 


There were four deep wound infections in this series. 
Only one of these manifested at three weeks postopera- 
tively, and it was treated initially with incision and drain- 
age. Because of persistent drainage, all prosthetic compo- 
nents had to be removed nine months following the initial 
operation, and the patient was left with a Girdlestone 
pseudarthrosis. The second deep wound infection devel- 
_ oped in a successful arthroplasty 18 months following sur- 
gery. At exploration, the acetabular cup was loose and 
_there was adherent granulation tissue. Cultures from this 
exploration revealed no organism. The third infection was 
manifested 15. months postoperatively. Originally, the 
wound had drained and healed spontaneously. Sudden dis- 
lodgement of the acetabular prosthesis and roentgen- 
© ographic changes in the shaft of the femur were the initial 
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as postoperatively were attributed to myocardial a 
farction. No autopsy was performed in patients who al- — 





signs of infection. Organisms recovered were a mixed 
flora of Proteus, Staphylococcus aureus, and Bacteroides. 


This hip was also converted to a Girdlestene pseudarth- 
rosis. A dzep wound infection did not develoo in the fourth 
patient until four years after surgery. An abscess devel- 
oped in the hip following a pulmonary inzectiom Strep- 
tococeus viridans and Proteus mirabilis were recovered 
from the wound; a hematogenous source wes probably re- 
sponsible for delayed infection in this case. Patients who 
have undergone a previous operation incur g higher risk of + 
infection*® They must be carefully screened preopera- 
tively for signs of low-grade infection. Sedimentation 
rates abeve 40 mm/hour and roentgenographic changes 
arouse suspicion. Granulation tissue and necrotic debris of 
purulent fluid found at the time of surgery were consid- 
ered most significant. Gram stains of grammiation tissue, 
done to cetermine the existence and morphology of bac- 
teria, were most helpful in establishing tke presence or 
absence of low-grade infection. When these data sug- 
gested the presence of infection, the operat.:on was termi- 
nated with a Girdlestone type of resection. Of interest 
was that in 14 “virgin” hips, cultures taken at the time of 
surgery grew coagulase-negative S aureus. These orga- 
nisms may have represented skin contaminants inocu- 
lated at the time of surgery, a laboratory contaminant 
inoculated during the serial passage for sebculture, or a 
transient bacteremia with hematogenous seeding of the 
hip joint. Preoperatively, none of these cases reported ap- ` 
peared tc be septic arthritis even of the low-gradevariety, 
None had wound infection postoperatively. Following the ` 
conversicn of one Austin-Moore prosthesis, heavy: growth 
of coagu.ase-positive Staphylococcus was ebserved from 
material obtained at surgery. To date, three years later, 
the resul-s of this total arthroplasty have remained excel- 
lent without evidence of infection. All patients with a pos- 
itive culture received antibiotic therapy for six weeks” 
postoperatively rather than the routine five-day prophy- 
lactic regimen. We have attributed our low rate ef infec- 
tion to strict adherence to aseptic techniques and the use 
of prophylactic antibiotics. The first 300 patients who re- 
ceived total hip replacement were treated with penicillin 
G sodium, the antibiotic of choice in the perioperative pe- 
riod. For the last 500 operations, a combination of ampicil- 
lin sodium and oxacillin sodium was used 24 hours prior to 
surgery, during surgery, and for a five-day postoperative 
course. Charnley and others'*" have reparted a signifi- 
cant incidence of delayed wound infection appearing one 
and two years after surgery. Only our first 300 patients 
have reached two-year follow-up periods. In this group 
was enceuntered only two delayed infections, both ap- 
pearing 18 months after surgery. 


Nerve Palsy 


There were nine postoperative peroneal nerve palsies, 
probably due to external pressure on the peroneal nerves 
at the neck of the fibulas. Six of the nine resolved while - 
the patients were still in the hospital. Full funetion re- 
turned ir the remainder after six months. There was one 
obturator nerve palsy that was probably dus to damage of 
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‘pelvis penetration doring drilling of the 
' * There was one combined sciatic-femoral 
vmgerve paley that developed on the sixth day after surgery. 
>R was assodated with an uncontrolled anticoagulation, 
and was: prosably secondary to entrapment of the sciatic 
<- and femoral nerve roots by a hematoma. (This mechanism 
“has been previously reported.'*) It was treated by reversal 
of anticoagulation, vitamin K, and analgesics. The sciatic 
nerve palsy resolved, but the femoral nerve function has 
not yet returned. An isolated sciatic nerve palsy of uncer- 
-tain cause was also a complication. The nerve function re- 
turned withm six months postoperatively. Two patients 
had ulnar nerve palsy from traction on the nerve while the 
arm was in everhead position during the operation. These 

_. palsies resolved in the immediate postoperative period. 


MECHANICAL FAILURES AND TECHNICAL 
COMPLICATIONS 


_ Specific causes of mechanical failures following low- 
. frictien arthroplasty have included (1) mechanical loosen- 
-ing of the implant (aseptic loosening), (2) instability and 
4 dislocation, (8) ectopic bone formation, and, (4) trochan- 
_.. terie problems. 


Loosening 


Several reports have cited a high incidence of mechani- 
cal loosening following the insertion of metal-to-metal 
_ prostheses, with or without cement. Aseptic loosening fol- 
lowing low-‘riction arthroplasty has been less commonly 
reported." A loss ef fixation of the acetabular compo- 
-nent occurred in two hips, and in the femoral component 
in another kip. The first case of acetabular loosening de- 
loped in a 67-year-old man. A mold arthroplasty was 
igimally performed for degenerative osteoarthritis. This 
was converted to a lew-friction arthroplasty. The immedi- 
ate postcperative roentgenograms showed a thin medial 
etabular mass as the result of excessive reaming during 
surgery. Bix months later the entire acetabular device dis- 
_ located centrally with a nonunion of the greater trochanter. 
a The second loss of acetabular fixation occurred in a 76- 
year-old weman two months after low-friction arthro- 
_ plasty perfermed for a severe congenital hip dislocation. 
_. The obvious cause of failure of fixation was an inadequate 
acetabular roof. The single loosening of the femoral com- 
> ponent was observed in a 56-year-old rheumatoid arthritis 
-> patient. A progressive sinking of the femoral stem ob- 
“served on reentgenograms revealed loosening. There was 
also a line o* progressive separation between the stem and 
_ the cement column. There are no significant symptoms at 
the presen: time, and no further surgical correction 

; planned. 
> Symptoms of an ai loosening are common to all 
oe types of artificial joints. The sudden onset of pain in the 
. hip of a patient who has previously experienced none fol- 
lowing surgery arouses suspicion. Sudden groin pain, and 
_. pain on weight-bearing that can be simulated by extreme 
passive flexion, signifies loosening. When the femoral 
_ component loosens, the pain is excruciating and experi- 
. enced 1 in the midthigh with AEE eee: It can be sim- 
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ulated by sharp internal rotation or external rotation ma- — 
neuvers. While the pain is usually worse with initiation of ao 
weight-bearing, it occasionally oceurs when pressure is re- 
lieved, suggesting that bone pain is caused by a loose 
plaque of cement irritating the endosteal nerve endings 
within the bone. An antalgic gait or weak gluteus medius 
gait in a patient who has been pain-free and without limp 
suggests loosening also. In some instances groin pain fol- . 
lowing acute loosening may resemble that of a hip frac- 

ture. Patients generally emphasize the sudden onset and 
inability to bear weight thereafter. At exploration the 

diagnosis of gross motion between the implant and the 

bone is obvious. This diagnosis requires exposure of the 

entire hip joint, and includes mobilization of the upper 

part of the femur from the pelvic wall. Two or more pin 
retractors at the superior acetabular region between the 

capsule and the lip of the acetabulum are necessary to: 
visualize the critical interface. Minor loosening will be re- 
vealed by expression of blood from the interface zone by 
firm pressure onto the acetabular cup. Similar testing of 
the femoral component will reveal minor loosening by the 
expression of blood at that zone. Roentgenograms can be 
of help in the diagnosis of loosening. Absorption of the. 
calcar femorale is not significant. This is a common find- 
ing compatible with good support of the prosthesis by the 
cement. There are three valuable roentgenographic signs. 
of loosening: (1) progressive reduction in the neck length 
at the level of the calcar (this is evidence of distal migra- 
tion of the prosthesis), (2) changes in orientation of the © 
prosthetic component in relation to bone, and (3) evidence 
of interruption of the continuity of the cement column — 
and fusiform new bone formation with periosteal reaction 
at the level tip of the femoral prosthesis. 

These signs emphasize the importance of staid p 
ization of x-ray films for comparison. Roentgenograms 
should include an anteroposterior view of the pelvis and 
upper third of both femora. The films should be taken im- 
mediately after surgery and at two weeks, three months, 
six months, and at annual intervals. The importance of ra- 
diopaque cement has been emphasized by Charnley and 
others. When radiopaque cement is not used, the mechani- 
cal failure of total hip replacement following loosening 
cannot be fully assessed. 

We have found at least three factors responsible for 
early loosening of the artificial joint: (1) error in operative | 
technique in preparation of the bone, (2) error in tech- 
nique in insertion of the cement, and (8) faulty selection 
of the design of the implant. 

Extensive exposure is essential in major implant sur- 
gery. Careful preparation of the acetabulum is of 
paramount importance. Cartilage should be completely re- 
moved down to subchondral bone. Bone debris must be 
completely removed and irregular surfaces cleared for in- 
terlocking with acrylic cement. Multiple anchor holes, once 
thought to be essential, may be limited to one placed in. 
the direction of the ilium. Recent observations in the labo- 
ratory have confirmed the fact that a secure fixation may 
be acquired by “coining” the cement to the bone without 
additional anchor holes." Rehearsal of proper positioning 
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of the acetabular prosthesis i is absolutely essential prior 


stiff cement and adequate coverage of the bony acetabu- 
_ lum are essential features of the acetabular fixation: Opti- 
mal preparation of the femoral canal, removal of bone 
chips and debris, and avoidance of heavy hammering of 
the prosthesis during the coining phase of the eement are 
essential features of fixation of the femoral component. 
‘The three interrelated features of the low-friction arthro- 
plasty include a small femoral head, a thick plastic socket, 
and a reduced socket load and frictional torque. These fea- 
- tures contribute to the prevention of mechanical failure of 
the prosthesis and its fixation to bone. 


instability and Dislocation 


~ Dislocation.—Four dislocations occurred in this series. 
Three were managed by closed reduction, and one necessi- 
tated an open reduction and revision of arthroplasty. 
‘In one hip, there was an inadequate deep2ning and 
placement of the acetabular component during surgery. 
This had been a revision for a failed Thompson prosthesis. 
The greater trochanter had good fixation and did not be- 
` come detached at the time of the dislocation. Following 
reduction the hip redislocated at four weeks and required 
a second closed reduction. The hip remained located there- 
after. l 
-In the second case of dislocation, an extreme range of 
: motion was obtained immediately after surgery. The pa- 
tient was overenthusiastic in his performance of exercises, 
and three weeks following surgery dislocation occurred. 
The hip was treated with closed reduction and has re- 
mained located. 
‘The third dislocation occurred six weeks after surgery 
had been performed for a failed Austin-Moore prosthesis. 
Postoperative x-ray films suggested vertical orientation 
of the acetabular cup. During the course of postoperative 
treatment, the hip dislocated four times. Each dislocation 
was treated with closed reduction and immobilization in a 
spica bandage. Following the fifth dislocation, the arthro- 
plasty. was revised. Two years later, the hip is still located. 
‘The fourth case of dislocation was referred to us be- 
cause of multiple recurrent dislocations. The patient was a 
‘15-year-old man, At surgery, the cup was founc to be ex- 
cessively vertical, the femoral component had been in- 
serted in retroverted fashion, and a large lump of cement 
was found inferior to the acetabulum, facilitating dis- 
location: Following revision, the hip remained located for 
two months. In view of persistent weakness of the abduc- 
tors and lack of tissue elasticity due to multiple proce- 
dures, the hip redislocated following a fall. This was easily 
reduced by the closed method, and the hip remained lo- 
cated for a year. After a final dislocation one yeer ago, the 
patient has not had further problems and wears a brace 
with a tight corset to limit extreme flexion. 
_ Subluxation.—There have been five subluxations in our 
series. Three were related to muscle atrophy and scars 
from previous surgery. Two were attributed to the pres- 
-ence of a cement fragment. between the acetabular cup 
and femoral head. Laminagrams of the hip joint disclosed 
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actual cementing of the component. Proper coining of the : 





pr ; l 
-a standard film: The patiente have remained without 


symptoms. 

Functional Sùbluxation.—Two percent of our patients ex- 
perienced a momentary click in certain ranges of motion. 
Momentary subluxation has been painless and none devel- 
oped a complete dislocation. All these operations were per: 
formed prior to the recent modification of Charnley’s ace- 
tabular cup with extended posterior wall. In one case, the 
hip locked in a position of adduction and internal rotation; 
spontaneous unlocking without pain occurred. 

Traumatic Dislocation.—The chances for a traumatic dis- 
location are no more or less than for traumatic dislocation 
in a normal hip. One dislocation in our series followed a 
car aceident. Closed reduction was obtained and the hip 
was immobilized for three weeks. It has remained located. 
Our low incidence of dislocation may be attributed to rou- 
tine lateral exposure with distal reattachment of the 
greater trochanter, restoration of soft tissue tension, and 
maintenance of effective “neck length” at surgery. Cor- 
rect orientation of both components without anteversion 
or retrcversion is an important technical detail. Deep and 
medial placement of the center of rotation facilitated by 
lateral exposure with the patient supine may also have 
contributed to better visualization of the components. 
Routine protection of the hip from excessive flexion and 
careful nursing care to prevent adduction are also impor- 
tant. Of special technical consideration is the testing of 
stability at the time of surgery, and removal of excess ce- 
ment impinging on the device, especially in the interior 
and medial aspects of the acetabulum. Dislocation of the 
prosthesis is more likely to occur in the immediate postop- 
erative period if careful handling of the patient during 
and immediately after anesthesia is not exercised. Dis- 
locations may also occur when the patient gets out of bed, 
and he must be moved carefully from the operating table 
to the bed. The limb should not be permitted to lie in the 
position of adduction or flexion, and an abduction splint 
must be applied in the operating room while the patient is 
still anesthetized. 

Roentgenograms taken in the operating room should 
confirm the location of the prosthesis. If dislocation is evi- 
dent, it can usually be easily reduced without additional 
anesthesia. During the first two weeks of rehabilitation, 
care must be taken to maintain the limb in extension and 
abduction when getting the patient out ef bed. For the 
first three weeks, excessive flexion must be discouraged. 
Most patients in the second week have at least 50° hip 
flexion before they are permitted to sit in a chair. Even so, 
an elevated seat or additional pillow in the chair is helpful. 


Ectopic Bone Formation 


The cause of ectopic bone formation is obscure. There is 
less of a tendency for it to develop following total hip 
replacement than with the cup arthroplasty. There also 
seems te be less restriction of motion, should it occur, com- 
pared with mold or femoral head replacement. 

Approximately 10% of our hips developed a significant 
amount of bone. Of these, 2% have a significantly re- 
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Ve observed that those pa- 
wW iad extraarticular ossification observed on 
enograms demonstrated a hypertrophic osteoar- 
prier to surgery. It does not appear that ectopic os- 
ition is related to the amount of bone debris present 
ir the operative field, as has been suggested by some. In 
one of ou? patients with a bilateral low-friction arthro- 
_ plasty anc removal of the trochanter, severe restriction of 
- motion resulted from ectopic bone formation in one hip. 
There was no evidence of infection in either hip. 








Trochanteric Complications 





-Trochanteric complications included fracture of the tro- 
nanter and nonunion and breakage of wire. Excessive 
ma at surgery and extensive osteoporosis may favor 
loss of fixation of the trochanter in the early phase of 
operative course. In 800 cases, nonunion of the greater 
ochanter occurred in 3%. Five percent of these trochan- 
rs showed evidence of migration on postoperative films 
en at six weeks when compared with the immediate 
postoperative roentgenograms. None of these migrations 
caused a complete loss of fixation or dislocation of the 
“prosthesis. These nonunions have not affected the clinical 
results; none required further surgery. Good abductor 
function was achieved despite nonunion. In about 500 

es, we modified the Charnley technique of reattach- 
nent of the greater trochanter by interlocking it over the 
yminence of the vastus lateralis ridge rather than using 
al reamers. In addition, heavier wires were used (17- 
































AL COMPLICATIONS 


he i cision is an important factor in the 
proper technique. If the skin incision is too anterior or 
terior: one must accommodate with the proper incision 
the fascia so that the iliotibial tract of the tensor fascia 
emoris will be incised centered over the greater trochan- 
or. If restriction is posterior as a result of the tensor fas- 
ia femoris, a T-incision of this structure at the level of 
he greater trochanter is advised. We have enumerated 
echnical difficulties in handling certain cases as a result 

f  misplacement of the incision. This is particularly impor- 
tant in revision of failed previous surgery. As a policy, we 
ignore previous scars about the hip; if we have te cross 
_ these at any angle, we do not hesitate to do so. We con- 
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one occurs more com-— tinue to feel that the lateral approach and removal of 





























greater trochanter facilitates the handling of difficu 
technical problems. It makes proper orientation of the 
prosthesis possible, as well as adequate deepening of the 
socket. It also allows correction of deformities by releas- 
ing medial structures on the upper part of the femur. Fu 
ther, transplantation of the greater trochanter with at- 
tached capsule would provide a stable hip, particularly in- 
the searified revision of previous surgery. It improves. the a 
function of the abductors for favorable stability and, ie 
turn, may prevent further dislocations. i 


Nonproprietary Names and Trademarks of Drugs - 


Ampicillin sodium—Alpen-N, Ameill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Prineipen/N. 
Dextran 40—Gentran 40, LMD, Rheomacrodex, Rheotran. 
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should be titrated against the individual patient's 
clinical response. 
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o . Compete- scaip avulsion results in serious consequences, 
: including Hospitalization, economic loss, devastating dis- 
_figurement. ard psychological effects on the patient. 
hree patients suffering complete scalp avuision are dis- 
ussed. Each case involved injury from farm tractors and oc- 
irred in yung girls with long hair. In each of them we success- 
-fully employed split thickness skin graft for repair of the 
‘extensive scaip fess. 
: ‘Excellené aesthetic results were obtained with the use of a 
wig. Other reported experiences using replacement of the 
-avulsed scalp: have been almost uniformly unsuccessful. With 
recent advancements in microsurgery, the potential for replanta- 
_ tlon of a completely avulsed scalp has become a hope for the 
future. 
oe March Surg 1711:159-181, 1976) 








Natalit:es frem scalp avulsion alone are almost un- 
A known. The injury, however, has serious conse- 
quences ia terms of length of hospitalization, economic 
loss, and, most. importantly, devastating disfigurement 
and psyckolcgical effects on the patient. This last conse- 
_ quence is grossly disproportionate to the disturbances of 
_ essential socy function. 

.° The scalp consists of five layers: the skin, subcutaneous 
tissue, the cecipitofrontalis muscle and its aponeurosis, 
loose subeponeurotic tissue, and the periosteum. The first 
‘nree of these are intimately connected and for surgical 
poses may be regarded as a single layer. Avulsion oc- 
irs between the aponeurosis and the periosteum through 
| tne loose subaponeurotic tissue. The periosteum of the 
_ outer tabe ef the skull derives its blood supply from the 
_ diploic cimewiation, with small vessels that penetrate the 
_ outer table. The major vessels that supply the scalp are in- 
_ terrupted as they traverse the areolar layer of the scalp. 
-= Review of our records at Strong Memorial Hospital 
owed taree cases of complete scalp avulsion between 
959 and 1974. Each involved injury from farm tractors, 
d all three patients were young girls with long hair. 


REPORT OF CASES 


Case 1.—A 12-year-old girl was admitted to Strong Memorial 
Hospital iz 1859, with a complete scalp avulsion extending from 
nape cf the neck to the supraorbital region, including loss of 
right ear, Her hair had been caught beneath the tire tread of a 
peavy farra tracter. She was initially treated by debridement. The 
lication of split thickness skin graft was accomplished after 
had been drilled into the diploe layer of the skull and granu- 
: ation tisswe bad formed. The cartilaginous framework of the ear 
; ~ préserved and implanted in the abdominal wall for later use 
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in reconstruction of the right ear. Three areas of skin graft broke 
down in the early postoperative period and required regrafting. na 
In 1973, the patient required a dacryocystorhinostomy ‘for epi- 
phora. She has worn a full wig since‘initial healing of the: skin 
grafts. There have been small areas of recurrent ulceration, but 
these have healed spontaneously. ae 
Case 2.-A 14-year-old girl was admitted to Strong Memorial 
Hospital in 1967 for scalp avulsion when her hair was caught in = 
the flywheel of a tractor. The right parietal region of the scalp 
was avulsed, with loss of pericranium, and the injury caused an 
underlying skull fracture. The avulsion continued to the left fron- 
tal region and across the midline to the right eyebrow where the 
skull was also denuded of periosteum. A flap of viable skin and 
subcutaneous tissue, measuring 6x2 cm, remained in the right 
forehead region. 
The patient underwent elevation of the depressed skuil fracture ae 
and reconstruction to cover the fracture site, using a rotational 
flap from the right temple region. The remainder of the sealp de- 
fect contained periosteum and was covered with split thiekness 
skin grafts. Approximately one year later the patient required 
regrafting in three areas where grafts had failed to take. Atthat 
time, drill holes were placed in the diploe layer to allow formation: 
of granulation tissue and vascularity of the split thickness skin 
grafts. The patient has experienced no wound breakdown since 
that time and has been wearing a wig successfully. ; 
Case 3.—A 15-year-old girl was admitted to Strong Memorial | 
Hospital on Aug 20, 1972, after suffering complete scalp avulsion 
when her hair was entangled in the power takeoff of a tractor. The 
avulsion extended bilaterally from the superior nuchal line to the. 
eyebrows and included avulsion at the level of the external audi- 
tory canal on the left side (Fig 1 through 3). The wound was de- 
brided, and the cartilaginous framework of the ear was implanted — 
in the lateral part of the left thigh. Split thickness skin grafts 
were applied to the entire denuded area (Fig 4 and 5). Three areas: ~ 
were devoid of periosteum and required dermal overgrafting one 
year later. At that time, the patient also underwent medial can- 
thoplasties, left cheek Z-plasty, and scar revision. Two years later, 
left eyebrow reconstruction was carried out with a free-hair 
transplant. The patient did not desire ear reconstruction and now 
wears a wig that covers her left parietal region (Fig 6). 


COMMENT 


All three cases of complete scalp avulsion seen at Strong - 
Memorial Hospital between 1959 and 1974 involved young __ 
girls with long hair that became entangled in the moving - 
parts of farm machinery. All three of our patients are now 
wearing full wigs. One underwent ear reconstruction with _ 
the preserved cartilaginous framework; one patient has not 
desired such a procedure. All patients have required sec- ~- 
ondary procedures for correction of breakdown of sear epi- 
thelium. The areas of breakdown have occurred univer- 
sally at points of trauma and have been corrected either by 
regrafting with split thickness skin graft or by dermal - 
overgrafting. One patient has undergone eyebrow recon- 
struction, and all have had secondary scar revision on the- 
facial components of the scalping injury. : 
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Fig 1.~Patient 3 after complete scalp avulsion. View from left 
side showing complete avulsion of left ear. 


Fig 3.—External view of avulsed specimen. 


Patients who suffer massive tissue loss are often in 
shock and therefore general supportive treatment is indi- 
cated. If hemorrhage is an immediate problem, most 
bleeding may be controlled by pressure and elevation of 
the head. Appropriate blood transfusions are adminis- 
tered, and a thorough neurologic examination for other 
trauma is imperative. Skull roentgenograms should be 
performed to rule out intracranial injury. If the patient 
must be observed to exclude intracranial or intraabdomi- 
nal trauma, the skull should be dressed in sterile dressings 
and kept moist. Antibiotics should be given systemically 
and continued throughout the procedure and in the post- 
operative phase. Split thickness skin grafts are sutured to 
the shaved edges of the remaining scalp and to each other. 
A pressure dressing is applied, and the patient’s bed is 
raised at the head. When the periosteum has been avulsed, 
split thickness skin will not survive over the denuded 
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Nest? a : : n 
Fig 2.—Patient 3 after complete scalp avulsion. View from right 
side. 








skull. Multiple drill holes into the diploe layer of the skull 
or remeval of the outer cortex with an osteotome will pro- 
vide a bed of granulation tissue in approximately one 
week, and this tissue will rapidly accept a skin graft. 

Local treatment demands an immediate-cover to assure 
a closed wound and to prevent complications. The best ap- 
proach is coverage with split thickness skin graft, and this 
should De accomplished as soon as possible after the in- 
jury. Davis’ reviewed the subject in 1911, and Kazanjian 
and Webster’? reported their experience in 1946. Replace- 
ment of the avulsed scalp, even under the most ideal con- 
ditions, has resulted in failure in most instances.'*-* We 
have, therefore, not undertaken this appreach. 

The occurrence of industrial accidents involving en- 
tanglement of long hair has decreased markedly as a re- 
sult of greater safety regulations. More adequate guard- 
ing of moving parts and automatic cutof devices have 
been instrumental in eliminating many hazardous areas. 
Currently, accidents more frequently involve unskilled 
persons in unsupervised situations. A degree of personal 
respons bility rests with the individual to exhibit personal 
prophylaxis in addition to that provided by industrial 
safety regulations. In the era of long hair for both men 
and women, it is necessary that the hair be properly re- 
tained when working around machinery with moving 
parts. 

Advancement in knowledge and technical skill in the 
field of microsurgery has added a new dimension to the 
treatment of complete scalp avulsion. The development of 
ocular magnification, fine instruments, and fine suture 
materia. has enabled the surgeon to anastemose vessels 1 
mm or less in diameter. With adequate length on branches 
of the st perficial temporal and occipital arteries, it has be- 
come possible to revascularize a completely avulsed sealp, 
using microsurgical techniques. To date, these techniques 
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“and coverage with split thickness skin 
grafts. View from left side. 


have not aac a wide clinical trial, and there have been no 
reports of complete scalp replacement by microsurgical 
anastomosis. Harii et al,° have reported the use of a free 
¿scalp flap for the correction of “alopecia cicatrisata.” The 
free flap, including the superficial temporal artery and 
vein, was obtained from the intact side. Using the oper- 
ating microscope, its vessels were anastomosed to the su- 

-= perficial temporal vessels of the bald area. In 1972, 
<° MeLean and Bunche’ reported the free transplantation of 
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«Dr Caldwell has deseribed the alternatives in treating this 
difficult and dramatic emergency. The surgeon must resist the 
-urge to replace the avulsed sealp as a composite graft. Only rarely 
< does this suceeed (Plast Reconstr Surg 43:231, 1969). Thinning the 
“pealp to a ful thickness graft by trimming away galea and 
--gubeutaneaus tissue has a better, although still slim, chance of 
succeeding, but only if the bed has sufficient vascularity and if the 
replaced tissue has not been significantly damaged. Even if this 
» full thickness graft does take, hair will not grow and a wig or 
= toupee will be necessary. 

Split thickness skin grafting has been the most certain way of 
| achieving wound coverage after an injury of this sort to the scalp. 
Occasionally, the wound or the patient will not be ready for 
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Fig 4.~Patent3 eight months after injury Fig 5.—Patient 3 eight months after injury. 
View from right side. 


Editorial Comment 
























Fig 6.—Patient 3 wearing full wig one year - 
after complete scalping injury. 


part of the omentum, with anastomosis to the superficial 
temporal vessel to cover a bare cranium and allow for im- 
mediate coverage by split thickness skin graft. In 1975, 
Ikuta" reported on autotransplantation of the omentum to 
cover large denudation of the scalp in a five-year-old child, 
The omental transplant was then covered with a split 
thickness skin graft. More attempts at resurfacing. the 
scalp using microsurgical technique will add to the sur- 
geon’s ability to salvage a completely avulsed scalp. 


5. Koss N, Robson M, Krizek T: Scalping injury. Plast Reconstr Surg 
55:489-443, 1975. 

6. Harii K, Ohmori K, Ohmori S: Hair transplantation with free scalp 
flap. Plast Reconstr Surg 53:410-418, 1974. : 
7. McLean DH, Bunche HJ Jr: Autotransplant of omentum to a large 
scalp defect with microsurgical revascularization. Plast Reconstr Surg 

49:268-274, 1972. 
8. Ikuta Y: Autotransplant of omentum to cover large denudation of the 
scalp, Plast Reconstr Surg 55:490-493, 1975. 


immediate grafting, in this case, a useful, temporary biological 
covering is amniotic membrane (Plast Reconstr Surg 55:439, 1975), 
Increased familiarity with microsurgical techniques will lead to 
more attempts to replant the avulsed scalp. These efforts should 
be undertaken only if the tissue has not been mangled or burnt 
and if the walls of the vessels are intact within the intima and 
media having been sheared from the adventitia. 

Avulsion of the sealp, once an example of man’s inhumanity, stil] 
occurs as evidence of man’s and woman's carelessness. The best 
remedy is still prevention. 

Rogert M. Gotowyx, MD 
Brookline, Mass 
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“@ Pneumonia developed in 33 of 266 renal transpiant recipi- 
ents. while they were receiving immunosuppressive therapy. 
i Clinical tactors were compared for patients with pneumonia and 
the control group of 220 transplant recipients without pneu- 
monia. The diagnosis was usually established roentgenograph- 
ically. Most cases of pneumonia were of bacterial origin and 
occurred within three months after transplantation. Pneumonia 
occurring. during the first two postoperative weeks had no fatal 
outcomes. Patients with pneumonia occurring three to 12 weeks 
after transplantation had significantly greater leukopenia 
. (P <.05) and more therapy for allograft rejection (P < .01) than 
the control group. Cases of fungal pneumonia developed later, 
were: preceded by rejection, and had a poor prognosis. The mor- 
tality was 51.5% for all cases of pneumonia. Early diagnosis, 
prompt administration of specific antimicrobial agents, and im- 
mediate ‘cessation. of immunosuppressive therapy should im- 

ve the survival rate. 
rch Surg 111:162-166, 1976) 





ulmonary infections are a major cause of morbidity 
‘and mortality in renal transplant patients. Several 
factors. responsible for the occurrence and grave outlook 
pneumonia in this patient population have been sug- 
gested. A comparison of such factors for a group of allo- 
graft recipients with pneumonia and a control group with- 
out pneumonia should help to validate the importance of 
contributing factors. We have reviewed the records of 266 
lograft recipients, including 33 cases with posttrans- 
plant pneumonia, with respect to factors that could influ- 
_ ence the development of pneumonia and related mortality. 


MATERIALS AND METHODS 


Clinical records of the total transplant experience of 266 cases 
at this: center from January 1969 to September 1974 were received 
wa or analysis of patients in whom pneumonia developed. The diag- 
-nosis for this pulmonary complication was confirmed clinically and 
e reentgenographically i in 33 patients. Other pulmonary conditions 
such as “transplant lung”! are not considered here. 
Factors analyzed included early signs and the clinical course of 
pneumonia, the recipient’s white blood cell (WBC) count, renal 
fanetion as Teflected by the serum creatinine level, the source of 
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Pneumonia in Recipients of Renal Allografts 


the allograft, histocompatibility as indicated by the HL-A antigen. 
match, dosage and duration of immunosuppressive therapy, the- 
temporal relation of rejection and pneumonia, treatment of rejec- 
tion episedes, the results of microbiologic studies, and the findings 
of 16 postmortem examinations. 

Clinical records of the 233 patients who did not have pneumonia 
were reviewed; 13 patients were excluded either because of trans+ 
plant nephrectomy during the first week or incomplete follow-up. 
The control group of the remaining 220 patients was compared 
with the 27 pneumonia patients in whom this pulmonary complica: 
tion developed during the first 12 weeks after transplantation. 
Both groups were divided into three subgroups according to the _ 
postoperative week during which pneumonia was first detected: 
group 1 included weeks 1 and 2; group 2, weeks 3 to 6; and group 3, 
weeks 7 to 12. The onset of pneumonia was defined as the day on- 
which evidence of lung consolidation was detected on physical or 
roentgenographic examinations or both. Immunosuppressive ther- 
apy consisted of azathioprine and prednisone at initial daily doses. 
of 3 and 1.5 mg/kg of body weight, respectively. These doses were ` 
gradually adjusted according to the clinical course. Of the patients” 
who underwent renal transplantation during this time, 25% also 
received horse antihuman thymocyte globulin (HATG) parenter- 
ally for periods of 2 to 16 weeks as previously reported from this . 
center.** : 

Rejection was defined as an elevation in serum creatinine level 
above the base-line value by at least 0.5 mg/100 ml in the absence 
of any other explanation. The usual treatment for such rejection 
episodes consisted of the intravenous administration of methyl- 
prednisolone sodium succinate at a dose of 30 mg/kg of body. 
weight,’ which was repeated at 48- to 72-hour intervals as re-. 
quired. In the absence of improvement in one week, local irradia- 
tion of the allograft with 600 rads was usually employed. 


RESULTS 


Patient Characteristics.—The age of the 33 patients in 
the pneumonia group ranged from 10 to 58 years with a 
mean age of 37.5 years for the 23 male patients and 32.6 
years for the ten female patients. The 220 patients in the 
control group had a mean age of 28.4 yearsand a male-fe- 
male ratio of 1.6:1. Prior to transplant procedures, seven. 
patients had diabetes mellitus requiring insulin therapy; 
pneumonia developed in three of the patients (Table 1), 
which is an uneven distribution (P <.01). o 

Matching.—In the pneumonia group, 22 patients re- 
ceived eadaveric kidneys and 11 received grafts from liv- — 
ing, related donors. The cadaver-related donor ratio for — 
the control group was 1.1:1. The HL-A antigen matching 
by the Terasaki scale in the pneumonia group showed 
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es with the: remaining z being D- and E 


-matches (Table 1). 
ae _ Peesentation.—Clinical signs and symptoms at 
- the onset of pneumonia are listed for the 33 patients in 
Table 2, Fever preceded the clinical or roentgenographic 
` diagnosis of pneumonia by one week or more in 12 cases, 
_ although repeated roentgenographic examinations during 
_ this period Gd not disclose any evidence of consolidation. 
Inks patiens (39.3%), the initial evidence of a pneumonic 
infiltrate wes found roentgenographically i in the absence 
_ of positive findings on physical examination. No patient 
had. physi¢el evidence of consolidation that preceded 
-roentgenographic evidence by one day or more. 

«Fever anc malaise were consistently present in these 
"patients. Clinical manifestations of pneumonia, which are 
usually considered typical, were relatively uncommon 
© (Table 2) and usually absent at the onset of fever. 

<The ineidence of pneumonia was greatest during the 

first 12 weeks after transplant procedures. Pneumonia de- 
© veloped in 2” of 33 patients (81.8%) during this interval, in 
4 patients during the period of four months to one year, 
“and in two patients after more than one year after the 
Maneplant procedure (Fig 1). 

Hemorrhage of the upper part of the gastrointestinal 
i tract occurred at the onset of pneumonia or shortly there- 
. after in three patients and was a contributory factor to 
~ their deaths: 
-Rejection.—Episodes of allograft rejection preceded the 
-i diagnosis of pneumonia in 25 patients (75%). Twenty epi- 
-sodes occurred less than four weeks prior to the diagnosis 
of the pulmonary complication. Of these patients, 60% did 
iot survive the infection. In the remaining eight patients, 
rejection was documented for the preceding three 
nonths and two patients died. 

_.- Pathogens —Organisms found on culture are listed in 
-Table 3. Nive cases of pneumonia were caused by uncom- 
mon organisms. Aspergillus pneumonia occurred 6 to 12 
< weeks after transplantation in three cases and in two pa- 
` tients after sight months. The case of Candida pneumonia 
_ was deteeted six weeks after transplantation. All six cases 
__ of fungal preumonia were preceded by rejection episodes. 
The three cases of Pnewmocystis carinii pneumonia oc- 
eurred in the 6- to 12-week posttransplant interval. In vivo 
ultures showed that the predominant bacterial flora con- 
isted mostly of Gram-negative strains from samples 
btained by'culture of sputum or transtracheal and endo- 
- bronchial aspirates. Most cultures yielded multiple orga- 
- nisms. Sing’e organisms were cultured in only 50% of posi- 
_ tive specimens obtained by transtracheal, endobronchial, 
or pulmonary aspiration. Blood cultures were positive in 
- wo. patient, growing Enterococcus in one and Pseudo- 
- monas in the other. Bacterial and fungal agents were con- 
‘sidered to te concomitant pathogens in six patients. 
< Comparisea With Control Groups for Postoperative Time 
Intervals. Results for three subgroups are summarized in 
_ Fig 2. 
: Subgroup: 1 (Zero to Two Weeks. Posttransplant). >In the 
ight patients in whom pneumonia developed during the 
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o A-matches. The control group had 14 pa- 





Table 1 -Patient Characteristics 







Pneumonia Group Control aroun i 





No. of patients Ee 
Mean age, yr 35.9 28.4 
Sex ratio (male-female) 
Cadaver-related donor DR 
ratio E 2a ie 
A-matches, % 0 6.4 


Diabetes mellitus 
(pretransplant), % 





































Table 2.—Incidence of Manifestations of Pneumonia 






Clinical Signs and Symptoms 


at Onset of Pneumonia _ No. of Patients (%) I 



































Fever at onset* 33 (100) 
Malaise 33 (100) 
Rales 20 (60) 
Tachypnea 16 (48) 
Cough 11 (33) 
Dyspnea 41 (33) 
Pleuritic chest pain 6 (18) 
Chills 5 (15) 





3.(9) 


* Fever preceded clinical and roentgenographic diagnosis of. pneu- 
monia by one week or more in 12 cases (36%). 2 


Hemoptysis 









Table 3.—Organisms Identified 









Pathogenic Organisms 
Klebsiella pneumoniae 
Enterobacteriaceae 
Streptococcus fecalis ae 
Hemophilus influenzae 8 (24) 
Pseudomonas aeruginosa 7 (21) 
Escherichia coli 6 (18) 


No. of Patients (%) 


70 (30) 







































Aspergillus fumigatus 5 (15) 
Haemophilus parainfluenzae 4 (12) 
Proteus mirabilis 3 (9) 
Pneumceystis carinii 3 (9) 
Staphylococcus aureus 3:(9). 
Proteus. morgagnii 2 (8) 
Cytomegalovirus 2 (6) 
Herellea 2 (6) 
Candida albicans 


Serratia 


first two postoperative weeks, no mortality occurred. Dur- 
ing this interval, data were similar in patients with pneu-. 
monia and in the control group for WBC counts (respec- 
tive mean values, 10,171 and 9,382 cells/cu mm) and daily | 
doses of azathioprine (162 and 150 mg) and prednisone (86 
and 76 mg). At the onset of pneumonia, five patients were | 
requiring hemodialysis. Assuming a concentration of 10 
mg/100 ml for these patients, the mean serum creatinine 
concentration including the three patients with function- 
ing grafts was 6.8 mg/100 ml, as compared to 5.3 mg/ 100 
ml for control cases (35% on hemodialysis) during the fint ; 
two weeks after transplant. procedures. ' 
Rejection episodes occurred in two. cases (25%), as come 
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0k 2-6 
WKS, WKS. WS TO TYR, 


TIME AFTER TRANSPLANTATION 


Development of pneumonia and its final outcome in rela- 
‘time intervals after transplantation. 


3 -Comparison of pneumonia group (N=27) and control 
oup (N= 220) according to posttransplantation intervals for 
possibly contributing factors to pneumonia. Values are expressed 
3 mean + SE. Asterisk indicates P <.05; double asterisk indi- 
cates P <.01 by one-sample t test. 





pared to a 37.5% occurrence of rejection in the control 
group. On the other hand, the number of intravenously ad- 
ministered: methylprednisolone sodium succinate treat- 
ments for rejection averaged 0.7 and 0.43 per patient, re- 
spectively. 

Subgroup 2 (Three to Six Weeks Posttransplani).—Of the 
ne patients in whom pneumonia developed during this 
interval, -only two survived. Very important d:fferences 
fc patients with and without pneumonia were found for 
(BC count (P <.05) with mean values of 4,520 and 
8,813 cells/cu mm, respectively, and for the daily dose of 
Vz. prine, averaging 75 and 125 mg, respectively. 
Rejection episodes preceded all nine cases of pneumonia 
(100%), as compared to 41% in the control group. The two 
groups showed no significant difference in prednisone dose 
and serum creatinine levels; however, the average number 
intravenously administered methylprednisolone treat- 
ments for rejection was significantly greater (P < .01) for 
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Subgroup 3 (Seven to 12 Weeks Posttransalant).—Five of 
the ten patients with pneumonia died. The WBC counts 
averaged 5,783 and 8,233 cells/eu mm and the mean serum © 
creatinine concentration was 4.6 and 15 mg/100° ml, 
respectively, for the group with pneumonia and the control 
group; medication dosage was similar for both groups. 

Rejection episodes occurred in eight cases in the pneu- 
monia group, as compared with the 20% incidence found in 
the control group. The number of intravenously adminis- 
tered methylprednisolone treatments per patient was cor- 
respondingly higher, averaging 4.2 vs 0.434{P <.01). > 

Immunosuppressive Therapy.—The basic dosage of pred- 
nisone and azathioprine for all subgroups was similar in 
the pneamonia and control groups. Ten patients with _ 
pneumonia (30%) had received HATG, owe rer a tempo- - 
ral relat.onship (less than a four-week interval) to the on- 
set of preumonia could be suggested in only five patients. 
The mortality was the same for those with and without _ 
such time correlation. The number of treatments for rejec- 


_ tion was significantly greater in subgroups 2 and 3 as 
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he control group (P< .01). 


ence 0 the pulmonary infection or of secondary compli- 
s includes all six patients with fungal: pneu- 
onia aad cone of three patients with Pneumecystis 
carinii pneumonia. Twelve of the 17 patients required di- 


/ alysis for nonfunctioning allografts, while five had ade- 


quate allegraft function to the terminal state. Of the 16 
patients whe survived, ten had good allograft function af- 
_ + ter they necovered from the pneumonia and six had inade- 
ae quate renal. function. All three diabetic patients with 








a8 pneumonia died; two had Aspergillus and one had Gram- 


: : “Negativeworganisms as pathogens. 
: COMMENT 


- Recipients of renal allografts receiving immunosup- 


pressive therapy are known to be susceptible to infectious 


complications caused by a variety of bacterial, fungal, and 
viral pataogens, many of which would be uncommon in 
i immunolegically competent patients. Infection has been 
the most common cause of death in renal transplant recip- 
ients?” 

The luag is an important anatomic location for infec- 
_ tious complications in this group of patients. Hill et al* 











found that in 18% of fatal cases there was evidence of pul- 


=- Monary infection, and for 44% of these, death was directly 
related. Tapia et al’ considered the lung as the primary 
- site of infection in more than half the patients with fatal 
infections. In the experience of Simmons et al,’ pneu- 
monia occurred in 11% of transplant recipients; 56% died. 

< Septicemia was present in half of transplant recipients 
with fatal pneumonia in a review by Tapia et al,’ while 
others'*' reported an incidence of 9% to 18% of post- 
transplant septicemia to be due to pulmonary infections. 
The finding of positive blood cultures in only two patients 
before initiation of antibiotic therapy is unexpectedly low 
< <in view of the multiple blood cultures examined in every 
< patient. 

-oo Several factors predispose renal allograft recipients to 
infection: Cell-mediated immunity is impaired in renal 
_ failure as indicated by impairment of delayed: hyper- 
_ sensitivity skin reactions" and by prolonged skin-graft 






survival.“ The effect of renal failure on humoral immu- 


nity is still controversial; while antibody responses in pa- 
ients with renal insufficiency appear to be normal," 
thers” = have found a profound depression of such a re- 
= sponse ir. uremia, although dialysis appears to have alle- 
_ viated this. The possibility that uremia impairs mecha- 
_ nisms of local bacterial clearance by the lung has also been 
a proposed? The present patients with pneumonia appear 
to have slightly higher serum creatinine levels than the 
oo control group, and the majority of cases of early pneu- 
_ monia (subgroup 1) occurred while patients were under- 
i gomg im ermittent dialysis. 

_ The presence of granulocytopenia, steroid-induced hy- 
- pergiycemia. and possibly hypogammaglobulinemia re- 
_ sulting from immunosuppressive therapy has been in- 
-eriminated as predisposing factors for infection in 
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Seventeen patients died as a direct, conse- | 


nsplaat patients™= Bode et al** reviewed the path- 


ophysiologic action of immunosuppressive agents on the 
development of pulmonary complications; Bode et al con- 
sidered the uninhibited proliferation of microorganisms, 
the impaired immune response, and the diminished: host 
resistance to invasion by pathogenic agents as major 
mechanisms.” 

The onset of the pneumonic process is often preceded by : 


allograft rejection.’ After the use of large doses of cor- 


ticosteroids for treatment of rejection, the prevalence of 
infection increases.” This appears to be the case in our 
group of patients with pneumonia, which contained a rela- 
tively large number of cadaver recipients and no A-. 
matched allografts (Table 1). Also, the majority of our pa- 


tients with pneumonia (25 of 33) had preceding rejection: — 


episodes and received treatment for rejection during the 
third to 12th posttransplant week significantly more fre- _ 
quently than patients in the control group (P <.01). The 
absence of mortality in the first two postoperative weeks _ 


may be related to the short interval of exposure toimmu- 


nosuppressive therapy and the relatively low incidence of 
rejection. We suspect, therefore, that the pneumonic pro~ 
cess in this subgroup was mostly a postoperative rather 
than an immunologic complication. 

Patients of subgroups 2 and 3 had lower WBC counts, 
even though the dose of azathioprine was not greater than 
in the control group. Indeed, a reduction in the dose of 
azathioprine in subgroup 2 had been required because of- 
preceding leukopenia. We suspect that leukopenia contrib- 
uted to the development of the infectious process. ye 

While Simmons et al° considered the clinical diagnosis. 
simple, our patients often lacked typical clinical findings 
in spite of roentgenographic evidence of pneumonia. Fe- 
ver was the most consistent finding and preceded the din 
ical diagnosis by at least one week in 36% of all patients, . 
even though clinical and roentgenographic examinations 
of the chest were performed frequently in febrile pa- 
tients. : 

According to early reports, microorganisms causing the 
pneumonia were predominantly Fungi, cytomegalovirus, 
and Pneumocystis carinit.®*°*?> In the present study, 
73% of the patients had bacterial infections with a pre- 
dominance of Gram-negative organisms. This is in agree- 
ment with the findings of more recent reviews**™ and 
may be related to a relative decrease in current immuno- 
suppresant dosages. 


All cases of pneumonia due to nonbacterial pathogens 


occurred six or more weeks after transplantation. In these 
patients, fungal pneumonia had an accelerated course and 


was fatal. Postmortem examinations showed severe necro 


tizing pneumonia; additional bacterial pathogens were de 
tected. This corresponds well with the experience of Sim- 
mons et al.’ oe 
Pulmonary abscesses were found roentgenographistie a 
in three patients; later chest roentgenograms showed a 
complete resolution of these cavitary lesions. In patients - 
with fatal pneumonia, autopsies frequently showed ab- 
scesses that had not been detected on chest roentgen- 
ograms and that may have developed preterminally. 
Pneumocystis carinii pneumonia responded to pentami- : 
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comparison with the report of Burton et al. This was 
_ probably related to the presence of diabetes mellitus in 
-two patients and, perhaps, to a delay in diagnosis and in 
‘fungicidal treatment. While more antirejection therapy 
-was prominent in pneumonia cases, the importance of 
temporarily withholding immunosuppressive therapy 
could not be evaluated in the present study. This has been 
; emphasized, however, in previous studies with encour- 
“aging results for patient survival.” 
Our data suggest that multiple factors contribute to the 
; berions outlook for pneumonia in transplant recipients. 
- These include the length of exposure to immunosuppres- 
sive agents, the frequency of antirejection therapy, the 
level of leukopenia, and the presence of severe diabetes 
~ mellitus. 
CONCLUSIONS 


‘Pneumonia was observed in 33 of 266 transplant recipi- 
ents. This complication occurred most frequently during 
the third and 12th week after transplantation. Cases of 
- pneumonia in the first two postoperative weeks had a 
good prognosis. 

he clinical diagnosis of pneumonia was somezimes dif- 
lt and a high index of suspicion and repeated roent- 
enographie and microbiologic examinations were re- 
quired, particularly in the evaluation of unexplained 
fever. Bacterial organisms were the main etiologic agents. 
Multiple sampling methods had to be employed to culture 
pathogenic organisms and allow specific therapy. Pneu- 
monia due to uncommon organisms occurred later after 
tr nsplantation and followed rejection episodes. Mortality 
) increased in this series with increased numbers of re- 
| ection episodes and the length of exposure to immunosup- 
ressive therapy. Also, patients having pneumonia had 
significantly greater number of antirejection therapies 
{P <.01), a predominance of cadaver kidneys, and poorer 
- HL-A antigen matches compared to the total transplant 
experience. 

The high mortality of 51.5%, in spite of intensive res- 
piratory support and early antibiotic therapy, may be re- 
lated to. the continuation of immunosuppressive therapy 
in the presence of pneumonia. Early withdrawal of immu- 
nosuppressive agents should be considered to increase pa- 
tient survival. 

‘Dr Niederhuber is a recipient of the Public Health Service Research Ca- 
r Development Award AI 70798 from the National Institute of Allergy 
nd Infectious Diseases. 

The horse antihuman thymocyte globulin was supplied by Upjohn Co, 
Kalamazoo, Mich. 

Jeremiah G. Turcotte, MD, John Konnak, MD, Gilbert H. Mayor, MD, 
Richard F. Haines, MD, and Duane T. Freier, MD, were involved in the care 


of renal transplant recipients. The transplant program was under the direc- 
tion of Dr Turcotte. 
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+ Of 237 spienectomies performed over a six-year period, 39 
ere necessEated by Intraoperative injury. Capsular and hilar 
_ tears were predominant. All injuries were recognized at the time 
_ they occurrec. 

The Inckiemce of pulmonary complications and wound infec- 
- Vons exceeded those tor other categories of splenectomy and 
tor these other abdominal operations without splenectomy. Al- 
_ though these complications were not fatal and the mortality was 
increased, measures for avoidance of intraoperative splenic 
jury are indicated. These include knowledge of anatomic rela- 
onships and exercising cautious traction in operations on the 
| upper partof ‘he stomach and the splenic flexure of the colon, in 
| “reoperation ir elderly people, or where there is suspicion of in- 
_ trinsic splenic abnormality. 

(Areh Surg 111:167-171, 1976) 























he first discussion of splenectomy secondary to sur- 
k gica. injury did not appear in the literature until 
949 when Guan and Castleman' reported on 70 splenec- 
mies, 1 of which were performed because of intraopera- 
ve injury to the spleen. The magnitude of the problem 
as only received emphasis in the past ten years, with sev- 
ral authors. documenting the large number of splenec- 
- tomies necessitated by iatrogenic trauma.” 

This study was undertaken to review the Montefiore 
: Hospital ant Medical Center experience with iatrogenic 
i splenic i injury requiring splenectomy, to assess compara- 
_ tive morbidity and mortality figures, and to discuss fac- 
rs of importance in the prevention and management of 
is probier. 















SUBJECTS AND METHODS 


ring the six-year period of January 1968 through December 
‘splenectomy was performed in 237 patients at Montefiore 
pital and Medical Center. A broad spectrum of these cases is 
n in Tabe L Of these 237 splenectomies, 39 (16%) were per- 
ed as a result of surgical injury to the spleen. For the 
urposes a tais study, patients whe underwent splenectomy in 
junctioa with another procedure (for example, to achieve a sat- 
tory. margin of resection in surgery for gastric or colonic car- 
ma) were: classified as “elective” and thus excluded. There 
ere 24 male and 15 female patients ranging in age from 15 to 88 
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enic Injury During Abdominal Surgery 


jlliam Cinfieo, MD; Clarence J. Schein, MD; Marvin L. Gliedman, MD 


years. The mean age was 68 years, which is significantly higher- 


than that of the 168 patients undergoing elective splenectomy and - 


the 30 patients undergoing splenectomy for blunt or penetrating | 
trauma. BEES 


RESULTS 
Mode of Injury 





Table 2 summarizes the various procedures leading to 
iatrogenic splenic injury and the type of injury inflicted, 
Resection of the colon involving mobilization of the 
splenic flexure resulted in the highest number of injuries. 
(21), followed by gastric procedures with or without vagot- | 
omy (15). Avulsion of a portion of the splenic capsule was 
by far the most common type of injury, occurring in 25 of 
the 39 patients. Disruption of the splenic hilum occurred in 
nine patients and an unspecified injury occurred in four 
patients. Bleeding from the vasa brevia was specifically, 
noted in only one case. 

In 38 of the 39 cases, traction on the peritoneal or omen- 
tal attachments of the spleen was the mechanism directly 
or indirectly responsible for the injury. The one exception 
was a patient whose injury resulted from direct puncture 
of the spleen while a stab thoracostomy was being per 
formed, which eventually led to one of the three deaths in 
the series. Etiologic factors such as trauma from retrac- 
tors and sharp instruments were not encountered. In all. 
cases, the injury was recognized at the time of the pi 
mary procedure. oe 

In nine of the 39 cases (28%), gross and microscopic ex- 
amination of the resected spleen disclosed one or more ab- 
normalities, with notable splenic enlargement in six of 
these nine patients. These abnormalities are as follows: 
splenomegaly with extramedullary hemopoiesis, two; sple- 
nomegaly with congestion, two; splenomegaly with hemo- 
siderosis, one; splenomegaly with leukemic infiltration, 
one; capsular hyalinization, one; infarction, one; and cap- 
sular erosion and inflammation, one. In the one case in 
which inflammatory erosion of the capsule was seen, the 
etiologic factor was thought to be a contiguous, perfo- 
rated, greater curvature gastric ulcer. 


Morbidity oe 

Twenty-seven of the 39 patients (71%) undergoing sple- a 
nectomy for intraoperative injury had one or more postop- 
erative complications, as compared with the elective and- 
trauma groups whose incidence of complications was 22% _ 





and 43%, respectively (Table 3). The mean hospital stay > 
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Table 1.—Case Material, 1968 Through 1975- 
Mean 


No. ; Hos- 
















oF: Sex pital 

Pa- «Age, Stay, 
5 : ‘ tients Male Female yr Days 
Elective splenectomy 168 79 89 4 29 
Splenectomy for trauma 30 21 9 34 12 





<- Splenectomy for 
<- Surgical injury 
Totals: 





-< Table 2.—Analysis of latrogenic Splenic Injury 






Type of Injury 
































rennet ern, 
Oe * Cap- Gas- Unspe- 
Primary Procedure sular Hilar tric cified Total 
c Letthemicolectomy 9 5 1 1 16 
_. Subtotal colectomy 3 0 0 2 5 
-: Magotomy, gastric 
“resection 2 1 0 1 4 










“Vagotomy, pyloroplasty 
Vagotomy, pyloroplasty, 
_. Biatus herniorrhaphy 2 0 0 0 2 
| Subtotal gastrectomy 2 2 0 0 
Total gastrectomy 1 0 0 0 

_ Left-sided stab thora- 
u cotomy 1 0 
“Plication duodenal ulcer 2 0 
2 0 
9 
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NINI 


‘Exploratory laparotomy 


was 27 days in the surgical injury group, 29 days in the 
elective group, and 12 days in the trauma group. 

A detailed list of complications encountered in all post- 
_ splenectomy patients is shown in Table 4. Prolonged fever 
-was defined as a rectal temperature greater thar: 38.3 C of 
known or unknown cause for three or more ccnsecutive 
postoperative days. This occurred in 20 (57%) of the surgi- 
eal injuries in notable contrast to splenectomy for other 
„indications. When the splenic injury occurred intraopera- 
tively, the incidence of pleural effusion and wound in- 
fection was also considerably higher than in elective sple- 
_nectomy. Several complications traditionally ascribed to 
; splenectomy were encountered infrequently or not at all 
n this series. For instance, thromboembolic phenomena 
were seen in only six patients in the elective group; sub- 
phrenic abscess occurred in only eight of the total group of 
287 splenectomies. None of these complications were in 
_the surgical injury group, and clinical pancreatitis or a 
pancreatic fistula did not develop in any patient. 

_ Documentation of the morbidity resulting from splenec- 
tomy for surgical injury is seen in Table 5. The 33 abdomi- 
nal procedures leading to splenectomy for iatrogenic in- 
jury were compared with an equal number of randomly 
selected operations in which the spleen was at risk, but 
mot emaged or removed. Splenectomy for surgical injury 
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gations "Morality ” 
No. of Sees 


Patients No. % No. % | 

Elective splenectomy 168 37 16 9. 

Splensctomy for trauma 30 go 205 

Splenactomy for i 
surgical injury 39 27 7 3.8 

Totale 





































Surgical 
Elective Traumatic Injury 


Prolonged fever 
Pneumonia 
Atelectasis 

Pleurel effusion 
Wound infection 
Subptrenic abscess 
Thrombophlebitis 
Pulmanary embolism 
Myoceérdial infarction 
Renal failure 
Hepatic failure 


Gastreintestinal 
bleeding 


Table 5.—Morbidity and Mortality of Abdominal Operations ` 
With and Without Splenectomy: 


Vagot- Colec- Splenec- 
omy” tomyt tomy i 
(N=38) (N=38) (N= 38S) _ 


-~ 3 ramme, 
No. % No. % No. % 
Prolonged fever 11 29 











Pneumonia 3 8 
Atelectasis 8 21 








Pleura! effusion 0 








Wound infection 





Abdominal abscess 





Gastrointestinal 
bleeding 
Intestinal obstruction 
Total patients with 
complications 
Total deaths 2 6 








* Mear age, 59 years; mean hospital stay, 21 days. 
+ Mear age, 62 years; mean hospital stay, 25 days. 
+ Mear age, 68 years; mean hospital stay, 27. days. Aue 
§ Fatal splenic injury secondary to stab thoracotimy excluded. A 


eenn a. etal 





ee 


phrenicolienal lig. 


lienogastric lig. and 
short gastric vessels 


lienorenal lig. 


lienocolic lig. 
phrenicocolic lig. 


: F 1.—Ligamentous attachment of spleen to greater curvature of stomach (A) and to splenic flexure (B). 


esulted ia a higher incidence of total complications and in 
the more frequent oecurrence of the complications com- 
mon to the procedures. 


Mortality 


Three of the 39 patients (8%) who underwent splenec- 
| tomy for operative trauma died (Table 3). One death, as 
tioned previously, resulted from severe hemorrhage 
and irreversible shock in a 43-year-old man whose spleen 
was punctured during an attempted left-sided stab tho- 
< racostomy amd removed six hours after the accident. 
_. Another death was that of an 82-year-old woman who un- 
- derwent a left-sided hemicolectomy for bleeding diver- 
culosis. Bleeding resccurred in the postoperative period 
lowed by & saddle embolus and fatal cardiac arrest. The 
patient, an 82-year-old woman on whom plication of 
perforated duodena! ulcer, a cholecystectomy, and a sple- 
nectomy were performed, experienced fatal refractory 
sulmonary edema and cardiac arrest 24 hours postopera- 
ely. | 
n only: ire first of these three patients, could death be 


: Same in A O for any indication. 
s a nearly identical mortality figure for pro- 


terms of morbidity and mortality has been discussed ex- 
tensively.2**-* Evidence in the literature and from our 
perience refutes the conclusion drawn by Rich et al‘ 
splenectomy necessitated by operative trauma is a. proce- ; 
dure without serious sequelae. The postoperative courses 
of our 38 patients who underwent either vagotomy or co- 
lonie resection involving the splenic flexure were appre- 
ciably smoether than those of an equal number of patients 
in whom splenectomy had to be added to the procedure. 
While 71% of patients undergoing incidental splenect 
in this series had one or more postoperative complicatio: 
none of these complications had fatal results. The high i 
cidence of pulmonary complications observed did not 
ways proleng hospital stay. 
Mortality in the surgical injury group, however, was. enol 
increased when compared with splenectomy for other indi- 
cations or with vagotomies and colectomies without sple- 
nectomy. Cnly one major series has documented a consid- 
erably higher morality.’ Further, splenectomy per se could 


be implicated directly in only one of the three deaths in ~ 


the surgical injury group. The studies of Rich et al‘ and 
Brown ane associates? also concluded that mortality, in. 
most instances, could not be directly attributed to the 
splenectomy itself. A majority of the operative deaths: 


. tend to occur following complex procedures in elderly pa- 


tients who: have many associated medical problems.’ - 
Trauma-to the spleen during abdominal operations. 
usually preventable.’ Thorough familiarity with the a 
omy of the spleen and its attachments, attention to es 
lished principles of technique and exposure, and reco; 
tion of these patients especially susceptible to splen 
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ig 2.—Left, If area of fundus is mobilized without preparatory di- 
vision and ligation of short gastric vessels, then traction avulses a 
‘broad area of upper pole of spleen. This is area of vulnerability in 
‘surgery of upper part of stomach and diaphragmatic hiatus. 





injury® should lessen the incidence of this evert (Fig 1). 
_ Vigorous traction of the stomach downward and to the 
right in the performance of gastrectomy or vagus section 
‘or strong downward traction on the splenic colon and its 
attached omentum (Fig 2) produced the largest number of 
‘splenic injuries in this series. Lord and Gourevitch’® dem- 
onstrated a peritoneal band attaching the greater omen- 
tum to the lower pole and hilum of the spleen in a large 
series of autopsy specimens; it is likely that this anatomic 
arrangement accounts for the susceptibility of the lower 
pole of the spleen to avulsion injury in gastric and colonic 
‘surgery. Wangensteen and Kelly": recommenced partial 
mobilization of the stomach prior to vagotomy es a way of 
lessening the danger of traction injury. 
-` Adequate incision, good anesthesia, and proper expo- 
‘sure are cited by most authors as essential fcr the pre- 
vention of splenic injuries.°° Palpation of the spleen 
_ during routine abdominal explorations should be done 
carefully with these anatomic features in mind. The fol- 
lowing are the mechanisms of injury and the number of 
incidents.from the present study: traction on splenic fix- 
ture, 20; traction on stomach, 14; exploration of left upper 
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Right, Mobilization of splenic flexure by cauda! traction avulses 
lower pole of splenic capsule, which is avoidable if lienocolic 
ligament is divided in advance. 


quadrant, three; retraction of left costal margin, one; 
puncture with thoracostomy tube, one. 
Reoperation on the left upper quadrant in elderly pa- 
tients or in patients with abnormal splenic appearance 
seems to be an important factor predisposing the spleen 
to iatrogenic injury. The mean age of the surgical injury 
group was considerably higher than that of the elective or 
trauma groups. Devlin and associates? hypothesized that 
increased friability of the spleen secondary to degenera- 
tive vascular disease, as well as lack of rib elasticity lead- 
ing to overvigorous retraction of the left costal margin, 
may account for the increased incidence of accidental 
splenic injury in elderly patients. Nine of the 39 spleens. 
injured intraoperatively in this series were found to have. 
abnormalities on pathologic examination. These findings | 
are not truly important, however, in terms of increased 
susceptibility to injury. None of the entities reported were 
predisposed to spontaneous splenic rupture and, there 
fore, any assumption that these spleens were at greater. 
risk of sustaining intraoperative trauma: does not seem 
justified.” es 
Most surgeons advocate splenectomy as the only safe 
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sk of i erwhelming postsplenectomy sepsis, 
ildren, have led to investigations that sug- 
ethods of dealing with splenic trauma un- 
omeaitions, Bodon and Verzosa" advocated the 

































fally Mirgenstemn" described a technique for partial 
lenectcm™ in patients with myeloproliferative disorders 
whom preservation of splenic tissue was an important 
nsidereticn. Suture ligatures were used for control of 
face bleeding points, followed by the application of 
anoacrylate monomer for additional hemostasis. The au- 
hor points out, however, that this method might not be 
niversally applicable since these diseased spleens had an 
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Editorial Comment 


There i is amw ever-increasing number of indications for splenec- 
ie tomy. The authors have properly called attention to the need of a 
-o special effert to avoid injury of the spleen, especially during up- 
| per-abdominai procedures on the colon or stomach. 
© Fabri and others have likewise emphasized the hazards associ- 
ated with iatuogenic splenic injury and subsequent splenectomy. 
While the patent can lese his spleen without undue concern, the 
ddition of splenectomy to other procedures is associated with an 
nerease ir complications. As soon as the abdomen is opened, the 
area of thesp cen should be inspected for the presence of any liga- 
mentous attachments, regardless of how small, to the margins of 
the apen- Some of the attachments can be divided before undue 
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: hold sutures. Repair of injuries to normal spleens ha 
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ill firm consistency. nd were thus better 


been reported. Mishalany” repaired a hilar laceration in 
an 8-year-old boy using atraumatic chromic catgut. By se- 
rial splenic scans and arteriograms, Mishalany was abl 
demonstrate complete healing in eight of ten pediatric pa- 
tients. Orda and associates’ performed subtotal rese 
tions of spleens and livers in rats, covering the visceral 
wound with a peritoneal patch held in place with cyano- 
acrylate monomer with uniformly good hemostasis. 
crystalline collagen applied to the cut splenic surfac 
had one successful trial after extensive laboratory 
ence in dogs.’ Several spleens that were bleeding du 
avulsion of lower pole vessels or capsular denudation 
successfully treated by gelatin sponges and electric cau- 
terization. A small drain was left to rapidly identify es 
operative bleeding. 
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traction tears the splenic capsule. 
The increase of complications as reported by the authors sug- ; 
gests that in addition to prophylaxis against splenic injury, the 
surgeon might consider additional time to utilize local methods, 
including suturing to control the bleeding, especially when associ- 
ated with small tears of the capsule. This study clearly indicates 
that iatrogenic splenic injury leading to splenectomy is associated `. 
with an increase in complications and length of hospitalization. 
Their message should alert surgeons to take increased precautions ° 
to avoid splenic injury. be 
Rogert M. ZOLLINGER, MD 
Columbus, Ohio 
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oe Sheets of heterologous fascia (bovine fascia) were used to 
close large defects of the thoracic and abdominal wal! in four pa- 
tents with malignant neoplasms. The material was well tolerated 
by the body and provided adequate protection and support to the 
underlying viscera. Although the fascial graft was not covered by 
skin flaps in two patients with abdominal wall defects, it became 
‘readily incorporated Into granulation tissue that was receptive to 
„split thickness skin grafts. The fascia was used successfully in a 
minated field and contro! of active infection was possible 
without removing the graft. These findings demonstrate that 
heterologous fascia is particularly useful under conditions that 
are not suitable for the use of synthetic materials. 

(Arch Surg 111:172-174, 1976) 





Ro excision of extensive tumors invclving the 
Vv. thoracic and abdominal wall may result in the loss of 
r large segments of soft tissue and skin. Immediate repair 
of the resulting defect with autogenous tissue using com- 
plex reconstructive procedures will inevitably increase 
postoperative morbidity and mortality. To achieve rapid 
closure of such defects, sheets of bovine fascia have been 
used to replace the missing portion of the body wall. In 
this report, we discuss our experience with the use of fas- 
cial grafts in the repair of large defects brought about by 
tumor resection. The results achieved indicate that the 
aterial can be used effectively to fill these defects, par- 
ticularly under conditions that are not suitable for the use 
_ of synthetic materials. 


SUBJECTS AND METHODS 


Bovine fascial grafts were used to repair large defects of tho- 
racic or abdominal wall in four patients following wide excision of 
malignant tumors. Three of the patients were treated at Cook 
County Hospital in Chicago during a two-year period (1973 to 
1975) for carcinoma of the breast, sarcoma of the chest wall, and 
carcinoma of the penis, respectively. The fourth patiant (case 4) 
advanced carcinoma of the scrotum and details of the case- 
history. and method of repair were reported previously.’ This ar- 
icle includes only a brief account on case 4’s status three years af- 
ter reconstruction with ox fascia. 
< Commercially prepared bovine fascia (ox fascia) is supplied in 
sheets measuring 10x20 cm in sterile plastic bags. The fascia is 
strong and has a smooth, glistening surface that provides excellent 
-coverage to the viscera, Before use, the fascia is soaked in a mild 
antiseptic solution for 15 to 20 minutes and is then washed in ster- 
-He saline. solution. 
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epair of A bdominal and Thoracic 








Defects by Bovine Fascia (Ox Fascia) 


REPORT OF CASES 
Repair of a Large Defect in the Chest Wall 


Case 1.-A 42-year-old woman had a mass ix the inner upper’ 
quadrant of the left breast measuring 8x4 cm with no clinically 
palpable axillary lymph nodes. Needle biopsy of the mass was car- 
ried out and the diagnosis was infiltrating adenacarcinoma. Labo- 
ratory investigations and roentgenographie studies showed no 
evidence of distant metastases. In January 197% extended radical: 
mastectomy was performed, removing part of ‘the sternum, the: 
second to the fifth costal cartilage, and the internal mammary 
vessels and lymph nodes. The defect in the chest wall was closed. 
with bovine fascia and the area was covered with skin flaps. On” 
the sixth postoperative day, ischemia and neerosis of the skin 
around the suture line resulted in exposure of the underlying fas- 
cia (Fig 1, left and right). A few days later, the area became filled | 
with healthy granulation tissue that covered the fascial graft. Be 
cause pathologic examination of the biopsy specimen revealed: 
spread of tumor to the lymph nodes in the first:intercostal space,’ 
radiation therapy to the supraclavicular area on the left and to the 
first intercostal space was initiated two week» after operation, 
Healing continued and complete reepithelialization was acct 
plished seven weeks after operation. i 

Case 2.—A 64-year-old man was first seen in August 1974 with a- 
large mass measuring 15x17 cm in the pectoral region on the 
right. The tumor involved the pectoral muscles; was fixed to the 
chest wall, and extended beyond the anterior fol of the axilla. In- 
cisional biopsy was carried out and pathologie examination rê- 
vealed malignant fibrous histiocytoma, Laboratwry investigations 
as well as roentgenographic and isotope studies:did not show evi- 
dence of distant metastases. Radical excision of the tumor re- 
quired a forequarter amputation and excision of pectoral muscles, 
together with a large segment of the anterior chest wall. The de= 
fect in the chest wall extended from the midline of the chest to the 
anterior axillary line laterally and from the first rib above to the 
sixth rib below. The removed segment includec: part of the ster- 
num, the second to the fifth ribs, intercostal muscles, and pleura: 
The defect was closed with bovine fascia and the area was covered 
with a posterior flap that included part of the skin from the arm. 
A chest tube was inserted and was removed on the fourth postop- 
erative day. Necrosis of an area of skin measuring 5 x 10 cm over- 
lying the fascia occurred on the seventh postoperative day. The 
area also became infected and culture of the purulent exudate 
showed mixed organisms. The fascia remained intact and control 
of the infection was accomplished by systemic administration of- 
the appropriate antibiotics and frequent application of wet dress- 
ings locally. Healing of the area was complete six weeks after op. 
eration (Fig 2). 


Repair of A Large Defect in the Abdeminal Wall | 


Case 3.—A 52-year-old man had partial amputation of the penis. 
and dissection of the left inguinal lymph nodes:for squamous cell 
carcinoma in September 1972. Six months later, he developed a re- 
currence in the suprapubic region and was referred: to Cook’ 
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Fig 1.—Lef:, Defect in the chest wall covered with sheet of ox fascia. Right, Fascial graft remained intact following necrosis and slough- 


ing of skin 





Fig 2.—Complete healirg accomplished over the fascial graft 
used to repair defect in chest wall. 


Fig 4.—Reconstruction of lower abdominal wall defect with ox 
fascia and split thickness skin graft as seen six months after 
operation. 
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Fig 3.—Granulation tissue covering the fascial graft used to close 
large defect in abdominal wall. 


County Hospital in July 1978. Examination revealed a thin, ema- 
ciated man, bedridden and complaining of severe pain. There was 
an ulcerating mass 7x8 em involving the root of the penis and 
suprapubic area. Enlarged lymph nodes were palpated in the right 
inguinal region. Resection of the lower abdominal wall, pubic 
bone, external genitalia, and dissection of the right inguinal 
lymph nodes was carried out. Perineal urethrostomy was estab- 
lished and scrotal skin was used to cover the lower part of the de- 
fect. The remainder of the defect was closed with bovine fascia, 
which was sutured to the cut edge of the abdominal fascia and 


Bovine Fascia—E!-Domeiri 173 











eriorly and laterally a o the s 
; ylon interrupted sutures. ‘The cut ends of the 
ni were approximated by one suture of heavy nylon to. sta 


















































dine) solution were placed on top of the ox fascia and pressure was 
applied to the abdomen and perineum: Because of persistent ileus 
_ and respiratory: problems, evisceration through the fascial graft 
occurred on the fifth postoperative day. Reinforcement with an- 
- other sheet of ox fascia was performed and pressure dressing was 
reapplied. Thereafter, the fascial graft remained intect and be- 
came incorporated into thick granulation tissue (Fig 3). The area 
was ready for coverage with split thickness skin graft after four 
weeks. The patient did well for six months, during which time he 
was ambulatory and free of pain. He then developed a recurrence 
eft inguinal region that progressed rapidly. He died nine 
months after operation. 

ASE 4 (Follow-up).—A 44-year-old man had extensive uleerating 
carcinoma of the scrotum that invaded the root of the penis and 
extended to the suprapubic region. Large, firm lymph nodes were 
palpated i An both inguinal regions. The lesion started as a small 
odule at the root of the penis and progressed slowly over a period 
of six years. In November 1969, the patient underwent excision of 
ie external genitalia, pubic bone, total pelvic exenteration, and 
ilateral groin dissection. Pathologic findings reported papillary 
nfiltrating grade 2 epidermoid carcinoma. The inguinal lymph 
nodés and the margins of the specimen were free of tumor. Sheets 
of bovine fascia were used to close the resulting defect and the 
area was not covered with skin, The fascia became ircorporated 
into thick granulation tissue after three weeks. Spliz thickness 
kin grafts were used to cover the raw surface. Two years later, 
ie patient developed a recurrence in the presacral area that was 
successfully controlled by local excision and irradiation. He was 
living and well four years after operation (Fig 4). 


COMMENT 


Repair of large defects of the thoracic and abdominal 
all produced by excision of massive tumors may pose a 
ifficult problem to the surgeon. To apply complicated re- 
constructive procedures using autogenous tissue will in- 
crease the magnitude of a major operation with inevitable 
increase in morbidity and mortality. A simple and effec- 
ve method that can accomplish rapid closure of these de- 
fects will reduce the risk of the operation if it is per- 
ormed for cure and can justify its use for palliation. In 
patients having resection of malignant tumors of the body 
wall, reinforcement of small defects is not esser.tial if the 
kin edges can be approximated to cover the area com- 
pletely.” However, this type of closure is not feasible when 
there is loss of large segments of soft tissue and skin. To 
achieve rapid closure in these cases, synthetic materials 
such as Dacron or Marlex have been used to fill the 
defects. Unfortunately, this type of repair is rarely 
sticeessful if the material is not covered by thick, pedicled 
skin flaps or if the area becomes infected.’ 

Bovine fascia has been used for many years to repair 
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the pelvis. anteriorly. Dressings soaked in’ povidone- jodine (Beta-_ 


iS TA Urban, MD, in recent years cumenialy prepared : 
-sheets of bovine fascia (ox fascia) have been used to close 


the defect in the chest wall following extended radic4] - 
mastectomy. without increase in morbidity or delay in 
wound healing (oral communication, November 1975). In. 
contrast to synthetic materials, bovine fascia is well toler- 
ated by the human body and can be used effectively in con- 
taminated and potentially infected areas. Furthermore, 
control of active infection was accomplished with the fas- 
cial graft in place. The material is easy to handle and 
holds sutures well. Although it was used to replace large 
segments of the abdominal wall and was not covered by 
skin or other tissues, it provided adequate support to the 
viscera and was readily incorporated in thick granulation 
tissue. The strength and durability of heterologous fascial 
grafts was further substantiated by the experimental 
work of Sanquinetti and Celeste,’ who used sheets of bo- 
vine fascia to replace large segments of the abdominal 
wall in dogs. The material sustained traction, tolerated in- 
crease in intra-abdominal pressure, and produced minimal: 
intraperitoneal adhesions. Good healing was accomplished _ 
in 90% of the animals, and histologic examination of the” 
reconstructed area at 90 and 150 days showed that the fas- _ 
cial sheet was augmented with a thick layer of fibrous i 
tissue. E 
There has been no study done in humans to document i 
the fate of heterologous fascial implants. However, the re- 
sults achieved in the cases presented strongly suggest 
that the healing process in man pursues a course similar to. 
that described in dogs. Observation of the patients’ clini- 
cal course provides indirect evidence that these hetero- 
grafts preserve their integrity for a sufficient length of 
time to accomplish full growth and maturation of a strong 
layer of fibrous tissue. It is also conceivable that the fas- 
cia, which is composed mainly of collagen fibers, will be as- 
similated and eventually replaced by autogenous tissue, ° 
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-Forty-Eight-Hour Kidney Preservation 


Comparison of Flushing and Ice Storage With Perfusion 


icholasA. Halasz, MD, Geoffrey M. Collins, MD 


@ Cold nenpertusional preservation (flushing and Ice storage) 
with Collins: or Sacks solution and perfusional preservation with 
ryoprecipitated plasma or albumin were compared in dog kid- 
neys. All these methods were effective in achieving excellent 48- 
ur preservation of fresh kidneys. After exposure to 20 minutes 
ischerla:at 37 C, neither of the flushing solutions yielded kid- 
neys that permitted survival of recipients after 48 hours of pres- 
ervation, and flushed kidneys functioned poorly after 24 hours of 
preservation. In contrast, both plasma- and albumin-perfused 
neys exposed to ischemia supported life satisfactorily and 
with norma? function. Therefore, simple and inexpensive flush- 
ing and ice-storage techniques are entirely satistactory for the 
preservation ot ideally. harvested cadaver kidneys, while the 
more compex. and expensive perfusional techniques must be 
“employed ir. preserving ischemia-damaged organs. 
nu (Arch Surg 111:175-177, 1976) 






















Tn the past few years in the United States, cadavers 
o ‘have become the clearly dominant source of kidneys 
for transp antation, a situation that has long existed in 
_ much of the rest of the world. In this setting, kidney pres- 
| ervatior: has acquired a steadily increasing importance. 
o The goais of clinical kidney preservation today are 
mple anc clear—to preserve the kidney for the required 
time with the best possible function on reimplantation. 
_ Unfortunately, this primary aim has often been lost sight 
of by emot.onal supporters of one or another method, even 
ough the ehoice should be a simple one, based on the ap- 
plication of the simplest and cheapest effective method 
.. that is available. 
- Proponeats of the exclusive use of any one method of 
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preservation often have ignored the fact that different 
circumstances can exist in both the donor and the recipi- 
ent. Recipient conditions may affect the need for preser- 
vation in terms of delaying implantation and extending 
the time period of required preservation. Regarding the 
donor, one may be dealing with a heart-beating cadaver 
good physiologic condition that is actively producing urine 
at the time of harvest—a situation that, fortunately, is en- 
countered more and more often of late. On the other hand, 
the kidney may have undergone major warm-ischemic | 
damage in a sick donor before death, and after death but 
before harvesting, while awaiting cardiac arrest. It woul 
appear important to decide whether these cireumstances 
impose different demands on organ preservation and, if 
so, whether different modalities of preservation might: not ; 
be appropriately employed. ; 
In these studies, 48-hour preservation is evaluated as a 
time period during which a recipient almost ‘invariably 
can be located and prepared for kidney transplantation 
Using preservation for this time span, three perfusion 
methods and two flushing and ice-storage methods are. 
compared, both after ideal harvesting and after a period 
of warm ischemia. Twenty-four-hour preservation data 
are also evaluated. These studies do not aim to answer the 
question of whether perfusion or flush cooling is “better,” 
but to define limits and provide predictive information re- 
garding the effectiveness of these techniques. ; 


MATERIALS AND METHODS 


Mongrel dogs weighing 15 to 22 kg each were employed in ess i 
studies, All potentially painful manipulations were performed un- 
der pentobarbital sodium anesthesia. Nephrectomy was accom- 
plished through a midline laparotomy incision, and the left kidney 
was utilized in all studies, except in dogs that had multiple 
teries on that side. In studies involving warm ischemia, heparin 
sodium was administered to the animal prior to nephrectomy. The 
excised kidney was then left within: the abdomen for 20 minutes: 
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3 Creatinine Values After 48-Hour Perfusiona 
‘Preservation Without Warm Ischemia” 
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Inceninenene * Values are expressed as mean + SD. 
| * Malues are expressed as mean + SD. 


Table 4.— Creatinine Levels After 20 Miautes of 
Warm Ischemia Followed by 24-Hour Flushing and 
Ice-Storage Preservation* 


Table 3.—Creatinine Levels After 48-Hour Flushing and 
\ce-Storage Preservation Without Warm Ischemia* 











































Maximum Third-Day | 
Creatinine Creatinine ©}: 
Flushing Solution Survivors Levels Levels 
8.0 + 2.0 8.3 2.0 
4.7+2.4 4.52 2.4 





Maximum Third-Day 
No. of Creatinine Creatinine 
_Flushing Solution Dogs Levels Levels 

; C; : 7 250.4 17 0.4 
7 35+ 1.5 2.7 + 2.0 











_" Values are expressed as mean + SD. * Values are expressed as mean + SD. 


nd the incision temporarily closed with towel clips to maintain the kidneys exposed to warm ischemia prior to preserva-.. 
_ body temperature. tion are significantly inferior to those immediately per- 
eae fused (P <.05). Similarly, the albumin-phosphate-per- 
Tae AA fused kidneys show a significant deterioration after warm ` 
__ For flushing and ice storage, Collins (C,) solution’ and Sacks so- ischemia (P <.02). However, all dogs survived with the _ 
lution’ were utilized. In both instances, the renal artery was can- preserved kidneys and function had returned to normal by _ 
_nulated within one minute after nephrectomy. With the kidney the sixth day. Creatinine levels are shown in Table 2 Naar 
immersed in an iced normal saline solution, the flushing solution kai a 
ras permitted to flow through the organ by gravity from a 90- to Flushing and Ice Storage 
(00-em height. Approximately 150 ml of solution were utilized for 


flushing. The kidneys were then stored in the flushing solution of 0 The results obtained employ ing C, solution and Sacks 
IC solution for 48 hours are shown in Table 3. All these ani- ~ 


Bertasion studies were performed utilizing a pulsatile perfusion mals survived. No significant differences exist within this“ 
device (MOX 100). Cryoprecipitated plasma’ and a 3.75% albumin group internally, or between the results of C, groups and. 

olution in lactated Ringer solution and in a phosphate buffer‘ any of the perfusion groups. Sacks solution is significantly .. 
were used as perfusates after flushing the kidneys with 150 ml of inferior to aloumin-phosphate perfusion in terms of the 

_ lactated Ringer solution at 0 to 2 C. (We used 25% normal human peak creatinine level reached (P <.05) and the third-day 
serum albumin manufactured by Cutter or Lederle. Products of Creatinine level (P <.05); it is also less satisfactory than 
other manufacturers have yielded unsatisfactory results at times abumin-Ringer solution perfusion when comparing peak 
„and we have not used them in these studies or in human kidney ereatning ies antaa P < .05) paring p 


_perfusions. ; l 
do was carried out transperitoneally, attaching the The results of flushing and ice storage for24 hours after a 
kidney to the external iliac artery and vein and to the bladder. Im- 20 minutes of warm ischemia are shown in Table 4. Two of 
mediate contralateral nephrectomy was performed at the time of five recipients of C,-preserved kidneys died of uremia, 
‘reimplantation. The animals were studied by daily measurements whereas all the Sacks-preserved kidneys supported life, 
of urine volume and serum creatinine for six days. Following this and with all significantly lower creatinine levels (P <.05). 
_ time, they were killed and the reimplanted kidneys were exam- Comparing 24-hour preservation after warm ischemia- 
ned histologically. l with 48-hour preservation without warm ischemia, the re- 
E an sults using Sacks solution showed no significant differ- 
RESULTS f ; 
Perfusion ences, „whereas C, was clearly less protective after a 
eee warm-ischemic insult (P <.01). 

Forty-eight-hour perfusional preservation without pre- Combining warm ischemia (20 minutes) with 48-hour 
ceding warm ischemia was studied in 26 dogs, of which all flushing and ice storage, four kidneys were preserved with 
survived. The results are shown in Table 1. There are no C, solution and six kidneys with Sacks solution, all of them 
‘ tatistically significant differences in either the maximum for 48 hours. None of the dogs receiving these kidneys sur- 
creatinine levels reached or those on the third day follow- _vived; all died of uremia. fe 
ng reimplantation (P>.2). 

- When 20 minutes of warm ischemia was added to the Ei 
48-hour perfusional preservation, results deteriorated sig- Examination of the surviving dogs’ kidneys showed no 
nificantly. With cryoprecipitated plasma as the perfusate, consistent abnormalities; other than edema and spotty 


Preservation Methods 


Histologic Studies 
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m sad the recipients of which died, all dwed Se- 
e, diffuse tubular necrosis both in the deep cortex and 
the medalla. In addition, three kidneys (two Sacks, one 
C) also showed frank cortical necrosis. 


COMMENT 


~The test of warm ischemia applied in these studies was 
evere, albeit relatively brief. In many studies reported, 
nly the renal artery was occluded or severed, allowing 
blood to enter along the ureter and drain through the re- 
| veir. Also, the kidneys we used were kept at 37 C, 
rather thar some intermediate, cooler temperature that 
_ diminishes ischemic damage drastically. In this setting, 
> the. 20-minate period of warm ischemia clearly distin- 
_ guishes between the effectiveness of perfusional perserva- 
_. tion and that of flushing ice storage. In no instance could 
_ the latter method provide a kidney that was able to sup- 
port life after 48 hours of preservation; severe damage 
ad already occurred by 24 hours. This is so in spite of the 
act that the flushing and ice-stored kidneys without 
_ warm ischemia had uniformly excellent function after 48 
hours of preservation. 

The high quality of preservation obtained using albu- 
‘min-based perfusates bears emphasis. The studies herein 
reported evaluating this material after warm-ischemic in- 
iry further confirm the validity of our initial findings. 
he need for using type-specific plasma, for cross- 
matching with donor cells, and for cryoprecipitation and 
filtration is eliminated. The risk of transmitting viruses 
such as those of hepatitis, and of antibody-induced organ 
damage” are also disposed of when albumin is the basis for 
the perfusate, instead of plasma. 

One caveat must be stated about the studies reported; 
this has to do with the choice of experimental animals. 
Dogs may represent unduly harsh test subjects for kidney 
- copreservation experiments, as suggested by studies of Løk- 
_ kegaard et a! that deal with pigs, and the experience with 
_ humans reported by the Paris collaborative study,’ both of 
which would suggest that ischemic injury invariably fatal 
to dog kidneys may well be tolerated by other species, in- 



























cluding man. It is also possible that the utilization of phar- 
: -macologie adjuvants such as chlorpromazine,’ allopurinol, 
_ and others. may improve the results obtained in this series 
_ of experiments, which was intentionally kept simple in or- 
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_ der to obtain cleanout answers. — 

































A series of conclusions appears to be justified on th 
basis of these studies. When the maximum likely period 
preservation is in the vicinity of 48 hours, two alternat: 
approaches can be utilized depending on the conditions « 
the donor and the organ harvest. If the donor and his kid- 
neys are in good physiologic condition and the harvest s 
to be performed under ideal circumstances in a heart 
beating cadaver, flushing and ice-storage or perfi 
preservation can be used with equal reliability and 
the expectation of consistently good results. On th 
hand, when the donor kidneys have been damag 
major warm ischemic insult (20. minutes of compl 
anoxia or equivalent longer periods of partial ischemi 
then only perfusional preservation can provide the re- 
quired length of safe preservation. This can be accom 
plished with albumin-based perfusates more simply and 
safely than with cryoprecipitated plasma. 





Guy Grotke, Anneliese Merlino, and Candice Randolph provided techn 
cal assistance. os 


Nonproprietary Names 
and Trademarks of Drugs 


Allopurinel—Zyloprim. 
Chlorpromazine—Chlor-PZ, Cromedazine, Promachel, Thorazine. 
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. o Progressive degrees of venous occlusion in the canine hind 
i employed to evaluate the influence of venous disease 
@ xenon 133 muscle washout test. increasing degrees of 
enous. occlusion, from superficial venous occlusion alone to to- 
i occlusion induced with intravenously administerd thrombin, 
decreased both resting muscle blood flow and maximal muscle 
i flow stimulated with intra-arterially administered papave- 
ne hydrochloride. This alteration lasted for varying lengths of 
ime with all but the group with total venous occlusion eventually 
returning to a normal flow. The status of the venous circulation 
ust be considered in order to accurately interpret the results of 
the “Xe clearance test when used to evaluate arterial occlusive 
disease. The “Xe washout test may be an accurate indicator of 
venous occlusion In a limb with normal arterial supply. 

: (Arch Surg 111:178-180, 1976) 








Among the various methods for the evaluation of pe- 
Tà ripheral arterial occlusive disease, xenon 133 muscle 
washout has been shown to be a safe and reproducible 
-means of measuring arterial insufficiency.’ In this rela- 
tively noninvasive technique, the disappearance or “wash- 
out” of the inert radioactive gas, Xe, from a muscle bed 
is measured. after maximal vasodilation is induced by a 
e-minute. ischemic exercise period. The clearance of 
“Xe depends on the capillary blood flow within that 
‘muscle bed, which in turn reflects the adequacy of the ar- 
erial supply to that muscle. Recent reports have demon- 
strated a close correlation between ‘Xe washout studies 
and both clinical and arteriographic manifestations of ar- 
terial occlusive disease.’* The increasing popularity of this 
test is due both to its ease of performance and its appar- 
ent high degree of accuracy. While these reports detail the 
dvantages of the "Xe clearance test, the limits of the 
‘est, particularly the factors that may contribute to false- 
ositive results, have not been fully investigated. 

Venous occlusion in the canine hind limb has been 
‘shown to decrease arterial blood flow measured in the 
emoral artery.‘ In addition, several recent reports** have 
stressed the importance of adequate venous Crainage in 
eripheral vascular reconstruction after trauma. How- 
ever, these studies have concerned themselves with main 





on Xenon 133 Muscle Clearance. 
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artery flow and not muscle perfusion. Large artery flow. 
measurements cannot be equated with muscle perfusion 
because of the presence of precapillary arteriovenous - 
shunts that may divert an appreciable portion of the arte- — 
rial flow away from the muscle bed. Because Xe washout 
is a sensitive indicator of muscle blood flow, impairment 
in venous drainage from the muscle bed under study 
might affect Xe clearance, even in the presence of a nor- 
mal arterial supply. This study was initiated to assess the 
effects cf varying degrees of venous occlusion on muscle 
blood flow measured with '*Xe washout in the canine hind | 
limb. 


MATERIALS AND METHODS 


Healthy, adult mongrel dogs of either sex, each weighing be- 
tween 15 and 25 kg, were used throughout the study. General 
anesthesia was induced and maintained with intravenously ad- 
ministered thiamylal sodium. The femoral artery and vein were. 
exposed in each hind limb using aseptic surgical techniques. The © 
deep femoral vein and the superficial veins that join it in the cote 3 
were identified and controlled (Fig 1). 

Permanent venous occlusion was accomplished in the epiti ne 
mental limbs by silk suture ligation. The experimental limbs were 
divided into four groups of six limbs each, corresponding to in- © 
creasing degrees of venous occlusion: group 1, superficial venous ` 
system ceclusion; group 2, deep venous system occlusion; group 3, 
superficial and deep venous system occlusion; and group 4, supèr- 
ficial and deep venous system occlusion, followed immediately by 
an intravenous injection of 1,000 units of thrembin into a foot 
vein, which produced total venous occlusion and a clinical picture 
very similar to phlegmasia cerulea dolens. 

The Xe washout test was performed by the injection of 300: 
microcuries of Xe dissolved in a saline solution into a muscle in 


Fig 1.—Schematic diagram of canine hind limb: venous system. 
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aa a strip-chart recorder was positioned over the ine : 


sethods for “the measurement ‘and calculation of 
flow using "Xe washout were utilized." Briefly, the 
the disappearance of ‘Xe from the muscle bed (T14) 
“mined from the slope of the clearance curve and substi- 
ated into the following formula: 
: Muscle blood flow (MBF) 
eee gm of muscle/minute = at 


here k ings seates the blood-muscle partition coefficient (0.7) and 
g. = 0.695. Substitution of these values in the formula reduces it 
a sinned form: 


ting muscie blood flow mea- 
“by. xenon 133 clearance after 
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Immediately 


femoral diary to prods vasodilation and maximal “sti mulai 
muscle blood flow. The resulting stimulated blood flow was. t 
measured for an additional five minutes. In the experimen 
groups, after the initial resting muscle blood-flow measure 
the animals underwent venous ligation and the resting 
again measured. After stimulation with intra-arterial 
tered papaverine, the Xe clearance was measured a 
Repeat resting and stimulated flow were performed at 16 
14 days after venous ligation. 

Experimental and control groups were compared | usin 
t test, where P < .05 was considered significant, — 


RESULTS 


The effects of venous occlusion on resting muscle bloo 
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Fig 3.—Muscle blood flow. after intra-arte- 
rial papaverine administration measured 
by xenon 133 clearance after: -graded 
degrees of venous occlusion -plotted 
against time. EERS 
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Fig: 4 sPhotogiaph of canine hind limb 14 days after massive 
‘venous occlusion induced with intravenous thrombin therapy; 
note edema and tissue necrosis. 


flow are summarized in Fig 2. The mean resting blood 
flow in the control group of 80 normal hind limbs (no 
nous ligation) was 6.6 + 0.5 ml/100 gm of muscle/min- 
ute. Occlusion of the superficial venous system did not ap- 

reciably alter the resting muscle blood flow throughout 
‘the 14 days of the study, but greater degrees of venous oc- 
clusion did appreciably decrease the resting muscle blood 
flow. The limbs with deep femoral venous occlusion re- 
turned to normal one day after ligation, while zhe limbs 
with superficial plus deep venous occlusion remained ab- 
normal until seven days after ligation. The resting blood 
ow in the limbs with total venous occlusion induced with 
intravenously administered thrombin did not return to 
normal for the entire 14 days of the study. 

Progressive degrees of venous occlusion likewise 
irectly affected the Xe muscle blood flow stimulated 
intra-arterial administration of papaverine (Fig 3). 
The 80 control limbs had a mean stimulated muscle blood 
flow of 37.3 + 4.2 ml/100 gm of muscle/minute. Venous li- 
_ gation immediately reduced the stimulated flow in all four 
groups. Within one day, the Xe clearance in group 1 (su- 
_ perficial ligation) returned to normal, as did that of group 
2 (deep venous ligation). Group 3 (superficial plus deep 
venous ligation) did not return to a normal s-imulated 
flow until day 7. In neither group was there peripheral 
edema. or other clinical evidence of venous occlusion. The 
-stimulated flows in group 4 (total venous occlusion induced 
with intravenous administration of thrombin) did not re- 
rn to normal for the entire 14 days of the study. The se- 
_verely. impaired circulation in the limbs in this latter 
group was reflected in immediate massive ecema and 
frank skin and muscle necrosis, which usually appeared 
: within s seven days of venous occlusion (Fig 4). 


COMMENT 


Arteriography remains the most reliable diagnostic test 
_ for the evaluation of peripheral arterial occlusive disease. 
However, arteriography has many well-known dangers 
and drawbacks, and cannot be considered useful as a 
“sereening procedure. Prior work in this laboratory,’ as 
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of performance, reprodi ibility 
‘the “Xe washout test in the diagnosis of peripheral arte- 


and appareat accuracy of 


rial occlusive disease. However, the effect of venous ocelus 
sion on ™Xe washout has not been considered in these 
previous reports. 

In human clinical studies with Xe washout, the real 
ing muscle blood flow is not affected by even high-grade ` 
peripheral arterial occlusion.’ However, after a five-min- 
ute period of ischemic exercise with the subsequent induc- 
tion of vasodilation and reactive hyperemia, the maximal 
muscle blood flow is appreciably less in the limbs with oc- 
clusive arterial disease.” Since ischemic exercise could not. 
be employed in the present study, pharmacciogic vasodila- 
tion with intra-arterial papaverine admiristration was- 
used to simulate the vasodilation induced by ischemic 
exercise. 

In this study, progressively graded degrees of venous 
occlusion adversely affected both the resting and the stim- 
ulated muscle blood flows for correspondingly progressive 
lengths of time. Whether arterial vasospasm was present 
in addition to the mechanical outflow block causing the de- 
creased arterial perfusion was not apparent from this 
study. Presumably, as collateral channels enlarge, the 
133Xe clearance returns to normal in all but the group with 
total and permanent venous occlusion induced with intra- 
venous thrombin therapy. It is apparent from this study 
that the status of the venous circulation must be taken 
into account when using the Xe washout as a test for ar- 
terial insufficiency. 

It was of interest to observe that superficial and deep’. 
venous occlusion both cause abnormal Xe clearance, 
even in the absence of clinical signs of venous insuffi- 
ciency, such as limb swelling. Collateral channels that are 
sufficiently well developed to prevent the appearance of 
clinical venous obstruction apparently do nct avoid tempo-.- 
rary decreases in ‘Xe muscle clearance. Since a large 
number of patients with life-threatening deep vein 
thrombosis likewise have no clinical signs suggesting this 
condition,’ Xe clearance may be a very sensitive test for 
the diagnosis of acute venous occlusion in a limb with nor- 
mal arterial circulation. 
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eo Partitional calorimetry was performed on burned rats with 
and without excision of the adrenal medullae; animais were 
oused a: ambient temperatures of 20 and 28 C. Rates of excre- 
‘tion of urinary nitrogen were determined for the 12 hours before 
calorimetry runs. Covering the burn wound with polyethylene re- 
turned the evaporative heat loss to normal and resulted in a cor- 
ponding dacrease in the rate of heat production. Excision of 
adrenal medullae resulted In chronic hypothermia of burned 
tats housed at 20 C. The highest rate of excretion of urinary ni- 
rogen . occurred in burned rats with intact adrenal medullae 
housed at 20 C; this excretion rate was significantly reduced 
when similar animals were housed at 28 C. The net effect of pre- 
venting evaporative heat loss from the wounds of burned rats is 
same.as that of reducing dry heat loss by elevation of the am- 
blent temperature. Both result in a reduction in the rate of heat 
‘production. 

Areh surg ‘1111:181-185, 1976) 


Nhe primary etiologic factors of the increased rate 

l of heat production in humans following thermal 
auma is poorly understood. In the burned rat, however, 
the following facts are known: (1) an increased rate of 
vaporative heat loss occurs through the burn wound due 
he burned skin’s loss of its water barrier properties; (2) 
ere is an equivalent increase in the rate of heat produc- 
on at ambient temperatures between 20 and 28 C; (3) ele- 
ation of the ambient temperature above 28 C during the 
ostburn period reduces the rates of heat production for 
ats. with little change in the increment of evaporative 
= heat loss associated with the burn’; (4) this salubrious ef- 
_ fect of-a warm environment is secondary to a decrease in 
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: nergy Metabolism Following Thermal Burn 





heat loss by radiation, conduction, and convection, and fol- 
lows the Stefan-Boltzman law for energy exchange be- 
tween a warm body and its environment’; and {5) burned 
rats kept i in a warm environment lose less weight, excrete 
less urinary nitrogen, and have a lower mortality than 
rats housed at a cool ambient temperature.’ Er 
Although there are no complete calorimetric data : 
burned man, exposure of such patients to an ambient tem- 
perature ef 32 C results in a lower rate of urinary nitroge 
excretion and less loss in body weight than occurs ir 
ilar patients kept at an ambient temperature of 22 
Human data concerning the effect of covering th 
wound on the hypermetabolism following thermal 
are inconelusive as to whether catecholamines play a pri 
mary etiologic role in the production of the chronic hyper- 
metabolic state following thermal injury or a secondary 
effector rele. The present studies investigate these tw 
questions ‘using a burned rat model. i 


MATERIALS AND METHODS 


Partitional calorimetry was performed on burned and unburned 
rats with and without bilateral excision of the adrenal medullae. 
All calorimetric studies were performed between ‘the 15th and 
25th postburn days. The possible effect of environmental tempera- 
ture on the indexes measured was controlled by duplienting the 
experimental procedures at 20 and 28 C. : 


Medulla Excision 


Excision əf the adrenal medulla was performed at least 30 days. 
before starting the burn study by the method described by Vogt.’ 
Control animals underwent sham operations in which the adrenal: 
glands were identified on both sides and then left intact. For tw : 
weeks following bilateral excision of the adrenal medulla, the ani 
mals received 0.9% saline solution for drinking water. No other : 
support was needed to assure survival. 















Thermal Burns 


All experimental animals were anesthetized with éther_ and 
burned on te backs and flanks byi immersion in water at 90 Cfo 
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o All values are expressed as w/sq m + SD. 


one minute, -This procedure resulted in uniform full-thickness 
burns covering approximately 24% of the body surface area. Con- 
trol animals were anesthetized with ether, and all experimental 
and control animals were given intraperitoneally administered 
lactated Ringer solution equal to 12% of their body weight. 

‘The four primary subgroups were as follows: burn with adrenal 
medullectomy; burn with sham adrenal medullectomy; control 
with adrenal medullectomy; and control with sham adrenal medul- 
lectomy. 





Calorimetry 


alorimetrie studies were made using equipment ar.d methods 
that have been described in detail elsewhere.' Rates of oxygen 
sumption and carbon dioxide production were meesured con- 
ously using an oxygen analyzer and an infrared carbon diox- 
nalyzer. Evaporative heat loss was calculated from the 
ein water vapor content of the air passing through the calo- 
meter. Dry heat.loss (radiation, conduction, and convection) was 
ated from the energy flux across a gradient layer lining the 
calorimeter and the change in temperature of the air passing 
through ‘the calorimeter. Changes in body heat content were de- 
tected by calculating average body temperature using a ratio of 
rectal and average skin temperature, weighted at 80:20. 

_ Thus, the data collected and calculated permitted solution of the 
heat balance equation that may be expressed as heat produc- 
tion=heat loss (radiation, conduction, and convection)—evap- 
orative heat loss + body heat storage.’ Solution of th:s equation 
allows: ‘a complete physiologic check of the calorimeter and ac- 
ounts for all energy in the system. During a steady state and 
using these methods, the heat balance equation is soluble to within 
Be 
Al animals were fasted seemnighe before calorimeter runs and 
our urine specimen was collected and analyzed for total ni- 
ntent. One hour prior to the morning calorimeter run 
the animals.were lightly anesthetized with ether, burn 
wounds were covered with polyethylene held in place with skin 
_ clips. Control animals hada comparable area of skin covered with 
- polyethylene. After the morning calorimeter run, the polyethylene 
as removed and a calorimeter run performed in the afternoon 
ith the burn wound open. 

< Due to the large number of subgroups and the ability to per- 
orm only two calorimeter runs a day, the studies were not run 
imultaneously; each animal added to the study sample was ran- 
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_-Medullectomy ` Medullectomy pba = ` Medullectomy 
~~ Wound Wound © Wound Wound “Back Back Back. Back 
Open Covered Open Covered Open Covered Open Covered 
ae i (N = 3) (N= 3} (N = 4) (N=4 (N= 2). (N= 2) (N= 4) (N= 4) 
: Rigas body temperature, CT 35.0 +90.5 348+06 366208 360487 363408 357204 363404 BIEZ f 
Rate of heat production 773435 702443 887459 751428 62.0 69.1 69.8 £44 708t45 | 
Rate of dry heat loss 61.1 + 2.2 §9.7+14 69.6 + 2.1 66.2 + 3.1 65.6 62.1 65.0% 3.4 64.0 £0.5 
- Rate of evaporative heat loss 15.8 + 4.2 79205 19.7+1,7 8540.4 5.9 6.2 7.6202 7.3 + 0.8 
<; Rate of total heat loss ` 76.9+22 67.2+03 893+38 747+32 71.6 68.3 727+49 7132+20 
< Change in body- heat content +0.2 +14.2} +14.0 1.1 -14+27 —1.3+06 +43. —3.8 —0.6 +29 —1.2 +29 





TAveriga body temperature, obtained from an 80:20 weighted ratio of rectal and average skin temperature. 
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Fig 1.—Average body temperature (obtained from an 80; i 
weighted ratio of rectal and average skin temperature) for tour: = 
primary experimental groups at ambient temperatures of 20 and: 
28 C with and without burn wound covered. 





domly assigned to a treatment group. Data collection was stopped F 
when each group contained adequate numbers of animals to allow 
for statistical analysis. Differences between means were tèsted 
for statistical significance using the analysis of variance and Dun- 
can mult.ple-range test. In addition, individual comparisons were. 
made between means using Student ¢ test. With all tests of signif- 
icance, the null hypothesis was rejected as the .05 level of probas 
bility. 






RESULTS 
Heat Balance: 
Environmental Temperature 29 C 


Table 1 shows the energy balance data at 20 C. In each © 
group, the heat balance equation balances to within 3% or- 
less. Al. animals reached a steady state of heat balance 
during zhe calorimeter runs. Covering the burn wounds of» 
the burn group with sham adrenal medulleetomy produced 
a significant (P < .001) decrease in evaporative heat loss. 
of 57% #11.2 w/sq m) and a nonsignificant 5% decrease 3.4. 
w/sq m) in dry heat loss. Only 7% of the decrease in heat 
loss associated with covering the wounds of the sham med- 
ullectomy burn group at 20 C was not aceompanied by a 
corresponding decrease in the rate of keat production ~ 
(Table i). The rate of heat. production of the sham medul- 
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2< All values-are expressed as w/sq m= SD. 


ot Average body temperature obtained from an 80:20 weighted ratio of rectal and average skin temperature. 


_ lectomy burn group with burn wounds covered remains 6% 
_(751-70.8=4.3 w/sq m) above the value for the covered 
sham. controls with medullectomy. The decrease in evap- 
<- orative heat loss that resulted from covering the burns of 
< the sham medullectomy burn group at 20 C is equal to 82% 
_. of the decrement in the rate of heat production that oc- 
: curred 19.7-8.5= 11.2 w/sq m=decrease in evaporative 
heat loss; 88.7~75.1=13.6=decrease in the rate of heat 
- production; 11.2 + 12.6 =82.3%). There were no statistically 
significant effects on the energy metabolism of the sham 
medulleetomy control group as a result of covering the 
" back area with polyethylene. 
Bilateral excision of the adrenal medulla resulted in an 
i over-all blunting of the changes in energy metabolism 
“* that oecar following thermal burns. Both burn and control 
-= medulleetomy groups housed at 20 C demonstrated whole- 
body hypothermia (Fig 1). In six comparisons, the dif- 
_ ference in average body temperature was statistically sig- 
nificant. The medulleetomy burn group with open burn 
wounds had a significantly lower average body tempera- 
ture then did the sham medullectomy burn group with 
_ wounds open (P < .05) and the sham medullectomy control 
groups with and without plastic over the back area 
(P< 0& P < .02). The medullectomy burn group with burn 
- wounds covered had a significantly lower average body 
emperature than did the sham medullectomy burn group 
with open wounds iP < .05) and the sham medullectomy 
control group with back covered and uncovered with plas- 
tic (P<.01, P<.02). Figure 1 shows the average body 
temperature of all groups at environmental temperatures 
of 20 and 28 C. 





























Heat Balance: 
Environmental Temperature 28 C 


~The data associated with an environmental tempera- 
ure of 28 C are summarized in Table 2. The heat-balance 
_ equation balance to within 5% in all experimental groups. 
— These deta show that at an ambient temperature of 28 C 
<- aş at an ambient ternperature of 20 C, there is a fall in the 
|- rates of evaporative heat loss and heat production follow- 
ing thermal injury in the rat when the burn wounds are 
_- covered: The major effect of increasing the environmental 
temperazure to 28 C on the heat balance of both burned 
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` Medullectomy Medullectomy Medullectomy Medullectomy SS 
perenne 
Wound Wound Wound Wound Back Back Back 
Open Covered Open Covered Open Covered Open 
E ae (N= 5) (N= 5) {N= 5) (N = 5) (N= 2) (N= 2) (N= 4) 

Average body temperature, Ct 3750.7 37.405 37.4 + 0.7 36.9 + 0.6 36.9 36.9 37.102 
Rate cf heat production 59.9 + 4.9 50.6 + 2.8 65.5 +27 52.2 + 4.5 44.3 42.4 45.9 +47 45.9 2.6. 
Rate cf dre heat loss 3614441 35.2444 440423 396434 35.5 32.7 404£3.1 3792433 
Rate cf evaporative heat loss 21.0 + 2.9 8.6 +49 22.0 + 1.4 92204 7.6 7.2 8.6 £1.3 73 EAA 
Rate cf total heat loss 57.1 +39 43.8 + 4.0 63.0 + 3.3 48.7 = 3.2 43.0 39.9 49.0 = 4.0 45.26 
‘Chance in body hea’ content —10 £1.5 +5.021.4 +0.03 + 2.0 +08 + 2.0 —0.5 +11.2 —~14219 { 
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CONTROL. SHAM MEOULLECTOMY 28 C 


BURN MEDULLECTOMY 20 C i66t9o0” 


BURN SHAM MEDULLECTOMY 20 C 


O 5 10 15 20:22 
Fig 2.—Rate of urinary nitrogen excretion (w/sq m) for all grou! 
at 20 and 28 C, burn wounds uncovered; 12-hour urine spe 
mens were collected prior to calorimeter runs. Values for urina! 
nitrogen were converted to kilocalories using a factor of 26.5 
kilocalories/gm of urinary nitrogen; kilocalories/sq m+ hr were 
changed to w/sq m using a factor of 1.163. 


2otes 


and unburned rats is to lower the rate of heat loss by ra- 
diation, conduction, and convection. The absolute incre- 
ment in the rate of evaporative heat loss and heat produc- 
tion of burned animals when compared to control animals 
is of the same magnitude at ambient temperatures of 20 
and 28 C. There are no significant differences in the aver- 
age body temperatures of the experimental groups when 

kept at an ambient temperature of 28 C (Fig 1). 


Rate of 
Urinary Nitrogen Excretion 


The sham medullectomy burn group at 20 C.demon- 
strated the highest rate of urinary nitrogen excretion. 
This was significantly greater than that for the sham 
medullectomy control group at 20 C and the sham medul- 
lectomy burn group at 28 C. (P< .05). These data corro- 
brate earlier work’ showing that a warm ambient tem 
perature reduces the rate of urinary nitrogen.excretion of 
burned rats when their dietary intake is fixed at preburn 
levels (Fig 2). 


Energy Metabolism—Caldwel © 183 































































propriate ecrease in the rate of heat production. There is, 
in addition, a decrease in dry heat loss when the burn 
wound is covered. 

-These data show that the major primary drive for the 
-increased rate of heat production in the burned rat is an 
increase in evaporative heat loss occurring through the 
_ burn wound. A reduction in the rate of heat loss via any 
‘mode (evaporation, radiation, conduction, or convection) 
will result in a corresponding decrease in the rate of heat 
production. 

The data obtained from burned rats following excision 
of the adrenal medullae suggest that the adrena: medulla 
is essential for near maximal rates of heat production in 
the rat. This is certainly true for its cold adaptation. 
‘However, the stimulus of thermal injury is not equivalent 
to the stimulus of an ambient temperature of 4 C (stan- 
-dard for inducing cold adaptation in the rat), for we have 
‘been unable to show increased sensitivity of intaet burned 
rats to norepinephrine. The metabolic characteristic of 
cold adaptation in the rat is increased response ir. the oxy- 
gen consumption rate following a standard dose of norepi- 
‘nephrine. Further, we have been unable to show that liver 
slices obtained from burned rats and studied in vitro have 
any increased response to norepinephrine added to the in- 
cubation media. Several authors have reported a chronic 
increase in.the rate of catecholamine excretion following 
‘thermal injury in man. Harrison et al have suggested 
that increased secretion and turnover of catecholamines is 
responsible for the increased rate of heat production fol- 
wing burn injury. $ 

‘The present data suggest that increased catecholamine 
ivity may be secondary to and not the primary etiologic 
factor of the increment in rate of heat production follow- 
‘ing burning. Certainly this appears true for the rat, since 
the cause and effect relationship of the rates of evapora- 
tive heat loss and heat production is present in burned 
rats following excision of the medullae of both adrenal 
glands. The combination of a cool environmental tempera- 
‘ture and.a thermal injury apparently results ir. rates of 
heat loss that exceed the capacity of rats without the ad- 
renal medullary function to produce heat. This results in 
the host’s adaptation’to a lower core temperature, thus 
lowering its total energy requirement per unit of time. 
< Studies of energy metabolism in burned humans have 
produced varied results. Some human studies are ther- 
-modynamically inexplicable. Zawacki et al’ reported 
metabolic studies performed during the early postburn pe- 
riod on 12 burned men. These studies included measuring 
the oxygen consumption rate (five- to six-minute periods 
using a face mask) and the rate of body-weight -oss using 
a bed scale. The studies were performed on burned pa- 
tients treated with mafenide acetate (Sulfamylon Cream), 
and with and. without wound coverage with a water-im- 
permeable material. The latter was left in place 12 hours 
before the oxygen consumption rate was measured. Aver- 
age body temperatures and the rate of dry heat loss were 
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S Prevention of evaporative heat loss through the burn — 
0 rats is associated with a corresponding and ap- 






in the rate of oxygen a consumption, and only an average _ 
inerease in rectal temperature of .275 C, while the rate of 

evaporative heat loss returned to near normal. These data 

would suggest that the increment in rate of heat produc- 

tion observed when the burn wounds were open would be 

lost to the environment entirely by increased rates of dry 
heat loss (radiation, conduction, and convection) when the 
burn wounds were covered. This would be unlikely, for 
covering the burn wound also lowers dry heat loss. 

There are other studies of energy metabolism of burned 
man that support the concepts derived from the study of 
burned rats. Neely et al"? performed continuous measure+ 
ments of the oxygen consumption rates cf burned men. ` 
with their burn wounds open and covered. Covering the. 
burn wound resulted in a prompt fall in the rate of heat: 
production, but not to within the normal range. All but 
one of these patients were febrile with rectal tempera- 
tures ranging from 38 to 39 C, which surely accounts for a 
12% to 29% increase in the rate of heat production. Neely 
et al did not determine body heat content or estimate the 
rate of cry heat loss, but the fundamental observation (a 
fall in the rate of heat production when the burn wounds 
were covered) does not agree with the observations of Za- 
wacki et al concerning burned man. 

Davies et al and Barr et al* described the metabolic re~: 
sponses of burned men nursed at ambient temperatures of 
22 and 32 C. The warm environment was also dry. Burned 
patients cared for in the warm dry environment demon- 
strated lower rates of heat production, less weight loss, 
and less urinary nitrogen excretion than comparable pa- 
tients kept at 22 C. Their data suggest that man is similar 
to the rat as far as the etiologic factor of the increased © 
rate of heat production following thermal injury. In- 
creased excretion rates of catecholamines following ther- 
mal burns were well documented by the reports of Goodall 
et al? and Harrison et al.° Birke et al demonstrated a. 
high correlation between the rate of catecholamine excre- 
tion and the rates of evaporative heat loss and heat pro- . 
duction in thermally burned man, concluding that a major 
portion of the primary drive for increased heat production 
following thermal injury was the increased rate of evap- 
orative heat loss. Birke et al also demonstrated that. 
increasing the environmental temperature of burned man 
decreased both the rate of heat protluction and the rate of 
excretion of catecholamines without appreciably lowering 
the rate of evaporative heat loss. Wilmore et al obtained 
similar results, but concluded that increased evaporative 
heat loss did not drive the hypermetabclism following. ` 
thermal injury. These authors believe that following ` 
thermal injury, the central temperature set point is 
elevated and, possibly, the metabolic set peint, as well. 

Certainly in patients who are febrile, body temperature | 
is regulated around an increased set point," and most _ 
burned patients are febrile for a prolonged period. Fever. 
itself has a consistent effect on the rate ef heat produc- 
tion, which must be included as a contributing cause of the 
hypermetabolism following thermal injury.* Assuming a 
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holamir. is the primary stimulus for the hypermetabolic 
te folowing thermal injury, but that this represents a 
o secondary adaptive response to a chronic increase in the 
vate of evaporative heat loss, the defense being an in- 
_ crease in the rate of heat production. Work with small ani- 
‘mals supports <his relationship, as does the work per- 
ormed with burned man. The zone of thermal neutrality 
elevated “or both burned rats and man.: Burned man 
does not sw2at at temperatures of 2 to 4 C above the nor- 
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Editorial Comment 


Dr Caldwel”s study ef energy metabolism in rats with and 
- without adrenal medulleetomy following thermal burns confirms 
< his earlier work and demonstrates that 15 to 25 days after injury, 
.. burned rats exhibit cold-driven hypermetabolism at ambient tem- 
-peratures cf 29 and 28 C. Application of polyethylene film to the 
wounds of these animals reduced evaporative heat loss and de- 
` ereased heat production, although with the exception of the 
< burned. adrengl-medulleetomy rats studied at 20 C, all burned 
groups had. metabolic rates of from 2% to 19% above that of the 
“appropriate urburred control group, even with the wounds cov- 
_ ered. Studies of early postburn patients have indicated that cate- 
- eholamines mediate the hypermetabolic response to thermal in- 
a jury; the hypothermia in the adrenal medullectomy groups at 20 C 
©. would suggest that those animals were truly unable to respond to 
the. further mesabolic stress of a 20 C ambient temperature, a sit- 
uation analegous to that in patients with fatal burns or in burned 
ents with sepsis who become hypothermic with cold stress. It 
uld be interesting to know what the catecholamine levels were 
the study animals. 
: ontrary to Dr Caldwell’s findings, studies of burn patients 
_ have shown that environmental heating and prevention of evap- 
< orative heat loss failed to return resting metabolic rate to nor- 
 . mal, despite cove and surface temperature elevation. At tempera- 
-tures exceeding 25 C, the hypermetabolism of the burned patient 
"appears to be Cue to an internal metabolic drive, rather than ex- 
trinsic. cooling, and exposure of such patients to lower ambient 
_ temperatures exaggerates their hypermetabolism. Differences in 
__ the postbura siate being studied may explain the variance be- 
tween these observations, We have, with few exceptions, studied 
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í man, sweating is tightly coupled to a positive thermal 








f thermal neutrality (28 to 30 C). In norm: 








load. This finding supports the idea that the burned pe 
tient has a new zone of- thermal neutrality that is above 
the normal range and is determined by the size of the 
thermal injury and the resulting increase in the rates of. 
evaporative heat loss and heat production. 
All cited authors agree that warm ambient taperā 
tures (32 to 36 C) are beneficial to patients with large 
burns. Although there is disagreement as to why, the indi- 
cations are clear that the metabolic cost of thermal injury 
can be partially controlled by regulating the environmen- 
tal temperature. 


This investigation was supported in part by Public Health Service. Te. 
search grant AM 11998. 


165:169-172, 1967. 
10. Zawacki BE, Spitzer KW, Mason AD, et al: Does increased avapora- 
tive water loss cause hypermetabolism in burned patients? An, Surg 
171:236-240, 1970. 
11. Neely WA, Petro AB, Holloman GH, et al: Researches on the cause of : 
burn hypermetabolism. Ann Surg 179:291-294, 1974. i 
12. Goodall M, Stone C, Haynes BW: Urinary output of adrenaline and 
noradrenaline in severe thermal burns. Ann Surg 145:479-487, 1997: Ee 
13. Birke G, Carlson LA, VonEuler US, et al: Studies on burns: XIIL Lipid 
metabolism, catecholamine excretion, basal metabolic rate, and water loss 
during treatment of burns with warm dry air. Acta Chir Scand 138:321-333,. 
1972. Be 
14. Wilmore DW, Long JM, Mason AD, et al: Catecholamines: Mediator 
of the hypermetabolic response to thermal i injury. Ann Surg 180:653-669; 
1974, 
15. Cooper KE, Cranston WI, Snell ES: Temperature regulation daring 
fever in man, Clin Sci 27:345-356, 1964. 7 
16. DuBois EF: Fever and the Regulation of Body Ti emperatire. ; 
Springfield, IH, Charles C Thomas Publisher, 1948. ; 
17. Hsieh ACL, Carlson LD: Role of adrenaline and noradrenaline in 
chemical regulation of heat production. Am J Physiol 190:243-248, 1957. = 


patients with intact eschar within the first two weeks of injury: 
Dr Caldwell has studied rats between the 15th and 25th postburn. 
days, at a time when their eschars are separating, thereby creat- 
ing a wound of open granulation tissue. At this stage of injury, we- 
would anticipate patients to be beyond the peak of their internal- 
ly driven hypermetabolic state and they might well exhibit re- 
sponses to ambient temperature similar to those observed in Dr 
Caldwell’s study. That such a wound would exert metabolic effects _ 
controlled by environmental influences appears compatible with, ~ 
and would reconcile, both experimental data and clinical experi- 
ence. The latter state is, of course, rarely observed clinically with 
modern treatment, since granulation tissue is covered with dress- 
ings or grafts and not exposed to the environment. ; 

Lastly, one facet of experimental design confounds analysis; ` 
the fixed sequence of measuring heat loss in these animals with . 
their wounds covered shortly after anesthesia and the comparison 
of that measurement to heat loss with the burn exposed several’ 
hours later would appear to make it difficult to separate out the 
known metabolic suppression of general anesthesia. . 

Dr Caldwell is to be complimented on his interesting studies 
that address a problem important to all injured men; and- his re- 
sults should serve as stimulus for continued attempts to define the. 
cause of postburn hypermetabolism. Certainly, all agree that in) 
caring for extensively burned patients one should promote patient 
comfort and avoid the added metabolic stress of cold environmen-> 
tal temperatures. j : 
Basi A. Prurrr, Jr, MD 
San: Antonio, Tex 
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-. , Thirny-one anesthetized dogs were surface cooled to 5 C 
ind rewarmed after a variable period. Respiration was controlled 
with a volume respirator. When cardiac arrest occurred, circula- 
ọn was provided with the mechanical ventricular assistance 
MVA) device In 23 dogs. Of the animals maintained for four 
below 10 C on the MVA, 83% were successfully resusci- 
e of the dogs maintained for two hours below 10 C 
without circulation could be resuscitated. Eleven dogs were 
4Jong-term. survival after chest closure. Only four of 
ved. longer than three days. Death after rewarming was 
ere pulmonary insufficiency. Results of this study sug- 
t provision of oxygenation and a pulsatile circulation 
uring hypothermia improve tissue viability of nonhibernators. 
The model shows potential for in situ preservation of multiple or- 
: gans in the cadaver. 
(Areh Sug 111:186-189, 1976) 





Jypothermia slows metabolic processes, decreases en- 
. ergy demands, and has been a major component of 
tissue preservation systems. Animals in spontar.eous deep 
bernation provide a natural experiment in tissue preser- 
vation and demonstrate that it is physiologically feasible 
mammalian cells to maintain homeostasis ard live at 5 
Induced hypothermia results in death due to circulatory 
ure at temperatures below 15 C unless rewarming and 
ion are promptly carried out.’* Provision of cir- 
tion and oxygenation at low temperatures may permit 
continuation of cellular metabolic processes and may pro- 
long viability. ‘Circulation and pulmonary ventilation were 
maintained to determine their effect on survival in hy- 
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urvival of Dogs Subjected to Profound 
: ypothermia With Circulatory Support 


shristopher K. Zarins, MD; A. Rahim Moossa, MB ChB, FRCS, FRCS(E); David B. Skinner, MD 


pothermic dogs and to develop a model for in situ organ 
preservation. 


MATERIALS AND METHODS 


Thirty-one mongrel or beagle dogs, weighing’9 to 13 kg each, 
were anesthetized with thiamylal sodium (6 to 1@ ml of 2.5% solus 
tion) and succinylcholine chloride (8 mg/kg of bady weight). Res- 
pirations were controlled with a volume ventilator delivering ei- |. 
ther 100% oxygen or a mixture of 95% oxygen and 5% carbo: i 
dioxide. Blood pressure, pulse rate, and central venous pressure” ' 
were continuously monitored via transfemoral and transjugular ` 
catheters; esophageal temperature was recorded continuously ` 
with a thermocouple (Tele-thermometer). Cardiac output was de- 
termined by dye-dilution indicator and confirmed at low flow 
states with an electromagnetic flow probe on the pulmonary ar- “ 
tery. Blood gases were corrected for temperature as described by» 
Severinghaus.’ Ringer lactate solution was administered intrave- 
nously at a rate to maintain central venous pressure (2 to 8 mm- 
Hg) and prevent hematocrit rise above 45%. Nowther medication 
was given. Ka 

Hypothermia was induced by ice-water immersion and resulted `. 
in prompt reduction of body temperature. Occasionally, supple- 
mental doses of succinylcholine (5 to 10 mg) or thiamylal sodium (2. 
to 4 ml) were administered to abolish shivering. When effective 
cardiac action ceased (11 to 20 C), as evidenced by a bradycardia 
of less than six beats per minute or by the develepment of ventric. 
ular fibrillation, a left thoracotomy was performed. Circulatory 
support was provided by the mechanical ventricular assistance 
(MV A) device that consists of a rigid cup lined by an inflatable dis 
aphragm placed around the heart.’ Pulsed positive and negative 
pressure moved the diaphragm, which in turn compressed and ex... 
panded the ventricles. This provided pulsatile flew without vaseu- 
lar invasion. The total time of ineffective cardiac action before ap- 
plication of the MVA was three to five minutes. Cooling was: ~ 
continued to a core temperature of 5 C and the duration of time 
the temperature was below 10 C was recorded Rewarming was- 
carried out in a warm water (40 C) bath. When esophageal tem- 
perature reached 27 to 30 C, circulatory assistance was discontin- 
ued. When necessary, electric defibrillation, sodium. bicarbonate, 
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=ffect of nepred: Gas Mixture on Blood d Gases 
; in n Hypothermia 






No. of Dogs 











100% O; 


7.35 + 0.41 
7.82 + 0.06 
7.33 + 0.10 


7,36 £0.11 
7.38 £0.11 
7.43 +0.19 










Control 386 + 134 369 + 120 
¿5C 96 + 28 161 + 45 
-Rewarr 100 + 26 185 +115 











Control 35 +5 
50 1244 
‘Rewartr 32 + 14 


38 +9 
26+£8 
29 + 13 


















calcium chlorste, and epinephrine were used for resuscitation. The 
animals weredried, and rewarming continued with heating lamps. 
Group L.—Seventeen dogs were cooled to 5 C and rewarmed with 
< MVA circadlaory support. The MVA was used for 4.5 hours and 
= the animals were below 10 C for two hours. Eleven animals under- 
-went chest ¢osure and were studied for long-term survival. Six 
were killed and used in pathologic, biochemical, blood flow, and 
~~ hemodilution studies. 
= Group 2.--Sx dogs were cooled to 5 C, maintained for four hours 
below 10 C, rewarmed, and studied for survival. The MVA circula- 
< tory suppert as used during cooling and rewarming (6.5 hours). 
“Group 3.~Four dogs were cooled to § C and maintained below 10 
for two 30uzs without circulatory support. The MVA circulatory 
pport was erovided curing rewarming (1.5 hours). 
: Group 4—~Four dogs were cooled to 5 C, maintained below 10 C 
Af for two hours, and rewarmed without circulatory support. 


RESULTS 
Cooling and Rewarming 

















_Ventilatios.—All dogs were ventilated with a volume 
ventilator delivering 12 ml/kg at a rate of 5 units per min- 
ute during cooling and rewarming. The first six dogs 
_ breathed 10#% oxygen. A significant respiratory alkalosis, 
with pH 7. + 0.06 and Paco, 12+ 4 mm Hg, was noted 
at 5 C, Addition of 5% carbon dioxide to the inspiratory 
gas mixture-corrected the alkalosis, pH 7.38 + 0.11, at 5 C. 
_ ‘Thereafter, all dogs breathed a gas mixture of 95% oxygen 

‘and 5% carbon dioxide (Table 1). 

_ Biochemical Changes.—These were measured in the last 
- Rine dogs fom group 1. A statistically significant rise in 
erum potasium level and fall in serum glucose level were 
_ observed at5 C. Both changes returned to normal on re- 
_ warming. Serum glutamic oxaloacetic transaminase 
(SGOT) armi serum glutamic pyruvic transaminase 
_ (SGPT), pymuvate, and lactate levels rose appreciably on 
rewarming: Table 2). 

- Cireulatios.~As temperature fell, pulse rate, blood pres- 
sure, and cardiac output gradually decreased. Below 20 C, 
an appreziasle bradycardia developed and progressed to 
cardiac standstill Ventricular fibrillation was encoun- 
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Table 2. — Biochemical Changes Measured in the Last : 
-Nine Dogs From Group 1 ; 





- Control 















Sodium, 
mEq/liter 
Potassium, 


141.9 + 8.2 140:8 +85.2 





140.14 £88 




















mEq/liter 3941.2 49412" 42412 — 
HCO, a 

mEq/liter 223438 197435  172+686 
Chloride, 

mEq/liter 1111+43 1090479 









1064113 | 





Glucoss, 
mg/400 mi 
BUN, 
mg/1G0 mi 
Creatinine, 
mg/100 mi 









118.5 + 22.7 88.9 + 18,5* 









18.1 4.1 18.6 + 4.5 






















15.6 +41 23.1 + 11.6 













12.8 + 2,5 
38.1 + 6.1 


13.3 £ 4.1 
39.5 + 10.8 








AENDE 
Pyruvate, os 
millimols/ 
liter 0.129 + 0.084 0.094 + 0.089 
Lactate, 
millimols/ 
liter 







0.314 + 0.077"... 































26.11 + 10.8* 










4.54 + 3.0 13.03 + 9.1" 





* Denotes statistically significant difference from controi,: where 
P < .05. ; 
t Svedberg flotation units. 


tered in only two of 31 dogs. Mechanical ventricular as 
sistance caused a prompt rise in blood pressure and « car- 
diac output. However, despite constant mechanical cardiac 
pumping, cardiac output continued to fall; at 5 C, it was 
210 + 44 ml/min, (16% of control value). Rewarming re 
sulted in a corresponding rise of blood pressure and car- 
diac output with temperature, although they remained be- 
low comparable levels prior to cooling. After resuscitation, 
cardiac output remained depressed below control values 
(850 + 110 ml/min, 65% of control value). 
Hemodilution.—Hemodilution with Ringer lactate solu 
tion during cooling to below 10 C was carried out in five 
dogs in an effort to decrease viscosity and improve flow. . 
Blood flew was monitored with electromagnetic flow — 
probes on the pulmonary artery, infrarenal aorta, and left. 
renal artery, while hematocrit level was lowered to 5% to 
15%. No improvement in cardiac output or in aortic or re- 
nal flow was noted. After one hour, decreased cardiac fill- 
ing occurred with deterioration of flow. Hemodilution was 
eliminated from the model. Electromagnetically measured 
pulmonary arterial flow (210 + 40 ml/min) compared well _ 
with dye dilution cardiac output (180 + 60 ml/min) at 5C.. 


Resuscitation 


Seventeen dogs were cooled to 5 C and maintained on 
MVA circulatory support at a core temperature below 10 C 
for two hours before rewarming (Table 3). Fifteen (88%) 
were successfully resuscitated with return of regular car- © 
diac rhythm, stable blood pressure, and neurologie fune- S 
tion. Thig last index was evaluated by the presence or . : 
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ae me _(N=17) (N= 6) (N= 4) (N= 4) 
Time below 10.C, hr oe 2 4 2 2: 








MVA* support used during 
cooling. yes yes no no 
=: MVA support used during 
oo rewarming yes yes yes no 
“Cardiac resuscitation 
Yes 15 5 2 0 
aoib Nos ; 2 1 2 4 
we 88 83 50 0 
: Neurologic function 





Yes p; : 15 


os Mechanical \ ventricular assistance. 


peence of spontaneous respiratory effort against the res- 
irator, blinking or shivering, corneal reflex, response to 
painful stimuli, and spontaneous limb movemert. 

_ Eight of 17 dogs resumed normal heartbeat immedi- 
‘ately on removal of the MVA and required no defibrilla- 
tion, while seven required electric defibrillation. Two dogs 
were successfully defibrillated, but failed to maintain a 
blood: pressure or cardiac output and showed no evidence 
neurologic function. 

Six dogs maintained on MVA circulatory support below 
fo four hours were rewarmed. Five (83%) were suc- 
cessfully resuscitated with resumption of stable cardio- 
rascular function. Four had normal neurologic function 





yur dogs were maintained at a temperature telow 10 C 
two hours with no circulatory support. In wo dogs, 
complete cardiac standstill occurred at 16 and 18 C. In the 
_ other two, however, coordinated cardiac contractions con- 
_ tinued at the rate of one to two per minute until tempera- 
ture fell below 10 C. Myocardial contractions cor tinued at 
- one- to 3-minute intervals for one hour and generated a 
blood pressure of 10 to 25/0 mm Hg. The MVA was ap- 
plied during rewarming alone. The two dogs with contin- 
ued cardiac function during hypothermia were success- 
fully defibrillated and showed signs of neurologic 
unction: The others showed no signs of life on rewarm- 
Ing. ; 

-Four dogs were cooled to below 10 C for two hours and 
varmed without circulatory support; none could be re- 
suscitated or. showed any sign of life. 








ee Survival 
‘The results for all four groups are summarized in Table 


Group 1,—Eleven dogs underwent chest clcsure and 
breathed spontaneously without ventilator support. Six 
_ were notably hypoxic with Pao, less than 60 mm Hg, de- 
-spite O, therapy; they died between 4 and 24 kours. Au- 
topsy disclosed hemorrhagic consolidation of beth lungs. 
One animal died of ventricular fibrillation in response to 

































































Table 4.—Survival 






Group 


1 2 3 4 ge 
(N=17) (N=6) (N=4) (N=4) j 








r 





















No. of dogs 
resuscitated 15 5 2 
Rate, % 88 83 80 





















No. of dogs surviving 
4hr 1 2 4 0 
4-24 hr 6 2 D 0 
3-5 days 2 0 D 0 
No. of dogs normal 






at 1 month 






intravenously administered penicillin G potassium. Four 
dogs were relatively hypoxemic with Pao, cf 80 to 160 mm 
Hg on 50% oxygen. All were extubated, and were ambu- 
lating and drinking 18 hours later, breathing room air. All : 
showed signs of lethargy and cerebral depression for sev- : 
eral days, but had no focal neurologic lesion. Two died of | 
pneumonia and empyema at three and five days. Two 
were entirely normal when killed one morth later. 
Group 2.—Four dogs survived chest closure and breathed 
spontaneously. All were notably hypoxic and died of pul- 
monary insufficiency within 12 hours. Autopsy disclosed _ 
severe hemorrhagic pulmonary consolidation. age 
Group 3.—Two dogs survived chest closure and breathed - 
spontaneously. Both were notably hypoxic and died of pul- l 
monary insufficiency within 12 hours. Severe hemorrhagic 
consolidation and pulmonary edema were found at post- 
mortem examination. ; 
Group 4.—None survived. 


COMMENT 


Hibernation is a complex physiologic process. Simple. 
temperature reduction in nonhibernating mammals whose | 
homeostatic mechanism is abolished by anesthesia cannot 
be expeeted to recreate the state of torpor. However, the 
natural experiment in tissue preservation suggests the 
physiologic feasibility of preserving mammalian organs in 
situ at very low temperatures. Cooling with circulatory ar- 
rest can be tolerated by animals for up to two hours with 
survival, provided that prompt and adequate resuscitation 
is carried out. We provided circulation in an effort to ex- 
tend the viable period at low temperatures. 

Circulation was maintained by the MVA device, which 
has been shown to be an effective total circulatory support: 
system in normothermic animals.*’ Its effectiveness in 
providing circulation at low temperatures has been stud- 
ied by technetium 99m-labeled microsphere distribution in - 
dogs.** A redistribution of cardiac output was found with 
selective preservation of cardiac and cerebral blood flow at. 
5 C. Similar redistribution of cardiac output has been de- 
seribed in hibernating dormice and bats. Thus, cardiac 
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al organ perfusion can be maintained i ‘in 

















ility was maintained for up to four hours below 10 c 
preservation of cardiac function in five of six dogs 
88%), ard neurologie function in four dogs (67%). 
Long-term survival study was limited by severe pulmo- 
nary insufficiency following rewarming in eight of 15 dogs 
suscitated.. Lesage et al' maintained circulation in hy- 
pothermiz dogs using a pump oxygenator and found sim- 
‘pulmonary. insufficiency, which was less in a low flow 
stem than with high perfusion: Hibernators slow their 
eart rates to two te five beats per minute” at very low 
amperatures, while we maintained the heart rates of 
dogs at 79 beats per minute. This relatively high flow rate 
ibined with high (95%) oxygen inhalation may account 
he severe pulmonary damage encountered in our 
gs. Pilct studies in our laboratory suggest that by using 
m air as the breathing mixture, gradually lowering the 
_ tidal volume and respiratory rate as the animal cools, and 
increasing them during rewarming, the pulmonary com- 
- plication can be diminished. 

>o This pulmonary insufficiency state is rather similar to 
-linical syndromes of “shock lung,” “posttraumatic 
monary insufficiency,” and “septic lung.” Vigorous ef- 
rts at therapy with currently available methods, includ- 
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tracheobronchial suction, were performed for up to 12 
hours after rewarming on all dogs studied for surviv: L 

Leukopenia and thrombocytopenia have been shown to 
develop during profound hypothermia,” and- micro- _ 
aggregation has been described by Loéfstrom.* Micro- 
embolization has been implicated in pulmonary insuf- 
ciency following cardiopulmonary bypass’ and shock ® 
We investigated microembolization during rewarming in 
six dogs with the Swank screen filtration pressure sys- 
tem.” No change in arterial or vena-caval bing was ae 


eral rewarming with increased oxygen ely : 
central rewarming. In contradistinction, the rewa 
of hibernators starts initially with central perii 


warming of the hindquarters take place.” 

Notwithstanding the complications of infections and se- 
vere pulmonary insufficiency, long-term survival. is pos- 
sible with this system. The problems of rewarming tech 
niques are not important in a perfusion preservation 
model, and vascular noninvasion with pulsatile flow by the 
MVA makes this preparation an attractive potential for 
in situ preservation of multiple organs. 
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: in the Rat a 


‘Thomas O: Phelps, MS, John F. Mullane, MD, PhD 


<. © Gastric lesions occurred spontaneously and were increased 
_ In number by seven hours of restraint stress in rats with portal 
vein constriction (PVC). Vagotomy and pyloroplasty protected 
the congested stomach from erosion formation with stress. Ma- 
jor weight loss occurred two days after PVC, but not thereafter. 
Platelet counts were decreased In intact and splenectomized 
Tats with. portal hypertension, but prothrombin time, partial 
i thromboplastin time, and fibrinogen were unaffected, and histo- 
logical stains failed to demonstrate thrombin in the gastric blood 
vessels. The oxygen pressure (Po,) of the gastric luminal fluid 
as decreased at day 2, but was normal at day 4 after PVC. Hy- 
persecretion of acid and abnormal acid equilibraticn were not 
observed in the stomach. Gastric congestion, weight loss, and 
possibly portasystemic shunting of blood contributed to the 
higher incidence of gastric erosions with portal hypertension. 
(Arch Surg 111:190-194, 1976) 








\astric lesions may occur in patients or experimental 
animals with liver damage and portal hyperten- 
1 Impaired hepatic function, gastric congestion, 
‘shu ting of blood past the liver, and jaundice, indepen- 
tly: or in concert, might damage the gastric mucosa. 
he purpose of this study was to evaluate the effect of por- 
tal hypertension without liver damage or jaundice on the 
incidence of spontaneous and restraint-induced'? gastric 
lesions in the rat. Gastric lesions were studied following 
restraint since stress will cause lesions to develop in rats 
without predilection to spontaneous formation of lesions, 
-and stress will increase the incidence of lesions in animal 
models where lesions spontaneously occur. +!" The dura- 
tion and severity of portal hypertension, gastric secretion 
and acid equilibration," activity of the vagus nerve, in- 
travascular coagulation, and mucosal oxygen evailability 
‘determined. indirectly by measurement of the gastric 
luminal oxygen pressure (Po,)," arterial Po,, and in vitro 
O, uptake of the gastric mucosa were related tc the devel- 
pment of gastric lesions in nonstressed rats with partial 
igation of the portal vein. 
MATERIALS AND METHODS 
- Portal Vein Constriction (PVC) 

Wistar rats weighing between 75 and 130 gm were paired for 
sex and weight before division into sham and experimental 
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groups. The rats were anesthetized with ether and a midline inci- 
sion was made in the abdomen. The portal vein was exposed:and . 
partially constricted by ligating the vein against a hypodermic 
needle that was subsequently removed. A 23-gauge needle was - 
used for rats weighing between 75 and 100 gm, a 22-gauge needle | 
for those between 101 and 125 gm, and a 21-gauge needle for rats”. 
weighing more than 125 gm. Sham surgery consisted of exposing, 

but not gating, the portal vein. The incisions were closed in two” 
layers with 4-0 Teflon suture. Sham and experimental rats for 

each variable studied were prepared on the same day. Experi: 
ments were performed two, four, seven, and 14 days after surgery. 

in nonrestrained sham and portal hypertensive rats. Only the ind: 
dence of gastric lesions after PVC was studied in both the re~ 

strained and nonrestrained rat. : 


Gastric Lesions 


Sham rats and rats with PVC were fasted under the following | 
conditions: (1) for 31 hours prior to being decapitated to quanti-+ 
tate spontaneous gastric lesion formation; and (2) for 24 hours | 
prior to being restrained for seven hours in wire mesh: sheets 
molded to fit the contour of their bodies. After decapitation, Y 
stomachs of restrained and nonrestrained rats were removed i 
opened along the lesser curvature for quantification of gastri¢ le- 
sions by the same investigator, who was unaware as to which | 
group individual specimens belonged. Lesions occurred in the — 
glandular portion of the stomach and were classified as grade 1 or’ 
grade 2 erosions." Grade 1 erosions varied frem minute, supe 
ficial areas of petechial hemorrhage to discrete, punched-out areas 
with clotted blood in the base. Lesions were classified as grade 2 if. 
they were more than 1 mm in greatest dimension. Grade 2 ero- 
sions were usually linear in shape and were located along the ru- 
gal folds. 














Vagotomy and Pyloroplasty 


A subdiaphragmatic, truncal vagotomy was performed in a: 
group of rats at the time of PVC or sham surgery. The circum- 
ference of the lower part of the esophagus of the rat was stripped 
of nerve fibers and fascia for a distance of 4 mm. A pyloroplasty 
was performed to prevent gastric stasis. The rats were then re- 
strainec four days later. 

To assess the effectiveness of surgical vagotomy, vagotomy: 
without pyloroplasty and sham surgery were performed in eight: 
rats each. If vagotomy was effective, stomach size should have in- 
creased. Four days later, after a 24-hour fast, rats were anesthe- 
tized with ether and the transverse length of the stomach. was 
measured in situ. ; 


Portal Pressure 


Portal pressures, reported as centimeters of saline, were deter- © 
mined acutely and four, seven, and 14 days after PVC. Under : 
ether anesthesia, the abdomen was opened anda Clay Adams PE. 
50 polyethylene tubing attached to a calibrated pressure. trans- 
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‘Ave ae Tests 


an PVC rats were anesthetized four days after surgery 
d was withdrawn from the abdominal aorta for determi- 
ad ammonia- {ag/100 ml) by a modification of the Con- 
on method. The plasma was separated from the blood 
ma total bilirubin (mg/100 ml), alkaline phosphatase (in- 
ial units), and glutamic oxaloacetic transaminase (SGOT 
ian-Frankel units) were measured. 


Clotting Factors 


atelet counts, fibrinogen, prothrombin time, and partial 
mboplastin time were determined by standard clinical labora- 
tory methods in sham and PVC rats four days after surgery. The 
ffect of spienie congestion on the platelet count was studied at 
fourth postoperative day in sham, PVC, splenectomized, and 
C-splenectomized rats. 




























Gastric Luminal Po, 


ats were fasted 24 hcurs before gastric luminal Po, was stud- 
a modification of the pyloric and esophageal ligation tech- 
e. 0? "Two hours after surgery, 3 ml of the 4 ml of fluid that 
ad been injected into the stomach was withdrawn through an 
; l&gauge hypodermic needle and the Po, was measured on a gas 
_ analyzer. The time required for Po, of the injected fluid to equili- 
_ breve | in the stomach has been determined previously.” 










Blood Gases 


Blood pH. carbon dioxide pressure (Pco,), and Po, were deter- 
edon awake sham and PVC rats.** Two hours after place- 
t of a catheter in the earotid artery of sham and PVC rats 
-had been anesthetized with ether, 2 ml of blood was with- 
wn, and pH and gas values were determined on a blood gas an- 
r. 










Gastric Mucosal Oxygen Uptake 


vitro tissue respiration of mucosal slices from the gastric 
ndus was ‘measured with a biological oxygen monitor. The re- 
_ sults were expressed as microliters of oxygen per milligram of dry 
9 viagh of tissue per hour. 


Acid Secretion and Equilibration 


_ The secretion and the movement of hydrogen ions in the stom- 
ach were determined by a surgical method similar to that for lumi- 
_ nal Po," Tae esophagus and pylorus were ligated and 3 ml of 
_ isotonic saline was introduced into the forestomach through a 27- 
gauge hypodermic needle. Four hours later, the rats were re- 
anesthetized with ether, their stomachs were removed, and the 
contents were emptied and measured for volume. Acid secretion 
as determined by titrating a 2-ml aliquot of the gastric fluid 
1 OIN sodiem hydroxide and phenophthalein as indicator. 
ther groups of sham anc PVC rats had 4 ml of hydrochloric acid 
neentrations of approximately 50, 60, or 80 microequivalents 
_ per milliliter injected into the forestomach to determine if the 
movement of hydrogen icns was similar in both groups. 


Histologic Method 


a Sections cf stomach taken from sham and PVC rats were 
stain d with hematoxylin-eosin, for thrombin with phosphotung- 
: stie e acid-hematoxylin, and for mucin with PAS. 


Presentation of Data 
_ Numerical data are expressed as the mean plus or minus one 
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< mined} by Student t test for unpaired data. When values are given 
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in parentheses, results for the rats with portal hypertension . are 
given before the sham results. a 


RESULTS 
Mortality 


Twenty percent of the rats died within the first four 
hours after PVC. After 96 hours, the cumulative mortality 
was 45%. Rats that survived more than four days subse- _ 
quently had less than 2% mortality. The mortai 5) ad . 
sham-operated rats was less than 1%. 


Weight Change 


Rats with PVC gained less weight than sham-operate 
rats when weights were measured in four groups of rat 
at two, four, seven, and 14 days (P< .001). At two 
PVC rats lost 16.3 + 4.1 gm and shams lost 1.5 £. 
At four days, PVC rats lost 7.2+2.7 gm and s 
gained 17.4 + 3.9 gm. At seven days, PVC rats had a lo 
of 0.6 + 3.9 gm and shams gained 14.6 + 3.8 gm. At 14 
days, PVC rats gained 7.0+ 5.6 gm and shams gaino l 
24.4 + 5.5 gm. 












































Gastric Erosions 


Unrestrained rats with portal hypertension of four 
days’ duration had a higher incidence of grade 1 lesions. 
than did sham-operated rats (21.8 + 14.7 vs 6.5 + 11.8; 
n=17 and 16; P> .01). The incidence of grade 2 lesions 
was similar (0.4 + 0.3 vs 0.1 + 0.3; P > .01). 

Rats with PVC that were restrained for seven hours io 
increase the number of gastric lesions had a higher inei- 
dence of grade 1 and grade 2 gastric erosions two, four, 
and seven days after surgery than did restrained sham- 
operated rats. At 14 days, the incidence of gastric erosions 
was similar for PVC and sham rats (Table 1). _ 


Vagotomy 


The transverse measurement of the vagotomized stom- _ 
ach was significantly greater than that of sham rats | 
(3.4 + 0.3 vs 2.7 + 0.2 em; P<.01). At the fourth day, va- 
gotomy and pyloroplasty protected the stomach of PVC 
rats from forming gastric erosions associated with stress 
(grade 1,41 + 12 vs 14+ 11; n=15 and 14; P < 05; grade 2, 
10+ 7 vs 0.1 + 0.3; P< .05). 


Portal Pressures 


Portal pressures were significantly higher in rats with — 
PVC than in sham-operated rats immediately (40 +4 em 
saline vs 7.6 + 0.8 cm saline; n=6 and 6; P < .001) and ato. 
four days (25+ 7 cm saline vs 8.9+ 2.2 em saline; n=8 
and 9; P<.001) after surgery. The portal pressures of 
PVC and sham rats were similar at seven (18.6 + 4em- 
saline vs 12.9 + 2.6 cm saline; n=5 and 5; P>.4).and foure . 
teen days (5.1 + 0.4 cm saline vs 5.1 + 0.2 cm saline; a 
and 4; P< 9) after surgery. 


Liver Function Tests 
Glutamic oxaloacetic transaminase (93 +10 vs 61 +2; 









Lesions Per 
_Stomach 






-15.8 +10.9 
31.1 16.7" 









n = 12 and 12; P < .01) and blood ammonia (292 + 89 vs 
67 + 6; n = 6 and 6; P< .02) were increased ir PVC rats 
_ when compared with sham rats. Bilirubin ard alkaline 
phosphatase levels were similar in both PVC and sham 


Coagulation Factors 


Prothrombin time (P>.9), partial thromboplastin time 
. (P>.5) and fibrinogen (P>.1) were not significantly dif- 
ferent in four day PVC and sham-operated rats. The 
platelet count was significantly decreased in PVC rats 
(0.74 0.1x10° vs 12+0.1x10%; n=ten pairs; P<.001) 
and  PVC-splenectomized rats (0.8 +0.2x10° vs 
1.8 + 0.110% n=7 and 8; P<.05) compared with sham 
rats. ‘Rats with splenectomy alone had a normal platelet 
count (1.3 + 0.7x 10°). 


Oxygen Studies 


There was no significant difference for in vitro gastric 
mucosal oxygen uptake between two-day PVC and sham 
rats (4.84 0,/mg dry weight/hr+23y] 0,/mg dry 
- weight/hr vs 5.8ul 0,/mg dry weight/hr + 1.2u) 0,/mg dry 
-weight/hr; n=13 and 12; P>.1). The gastric laminal Po, 
Was decreased in rats two days after PVC but was normal 
_ after four days (Table 2). The arterial Po, was unchanged 
between two-day and four-day PVC and sham rats (Table 
_ 8). The PVC rats had a postoperative respiratory alkalosis 
(Table 3). 
ae Gastric Acid Secretion 
and Equilibration 


fs When four-hour gastric collections were performed in 
sham and PVC rats four days after surgery, volume, acid 
concentration, and total acid content were similar in both 
_ groups, whether saline (Table 4) or various conzentrations 
_ef acid (Table 5) were present in the initial instillate. 


Histology 


ce Except for venous congestion in rats with portal hyper- 
tension, sham and PVC rats had similar morphologic find- 
- ings of the gastric epithelium in noneroded areas of the 
stomach. No thrombin was seen in the gastric micro- 
-vasculature and the intensity and distribution of the PAS 
_ reaction was similar in sham and PVC rats. 
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Days After Portal Vein Consiriction eve) 


18.6 +91 
40.5 £ 12.4" 


0.1 + 0.3 
10.2 + 7.0* 
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RETON 


10.94 5.6 
22.7 + 17.57 












0.1401 
1.3 2.24 



















































Table 2.—Gastric Luminal Oxygen Pressure (Po.)* 


Days of Portal 
Hypertension No. Sham No. 


10 57.9 + 2.3 14 
64.4 + 2.3 12 


PVCH 
43.9 + 4.9} 
61.392 2.4 
* Values expressed as millimeters of mercury (mm Hg). 


+ Portal vein constriction group. 
P< 02. 


COMMENT 


When upper gastrointestinal bleeding «occurred in pa- 
tients with portal hypertension due to liver disease, the 
stomach was the source of bleeding in more than one third | 
of the patients.’ Experimentally, gastric lesions. wer 
found in portal hypertensive rats or rabbits with norm: 
or abnormalľ®" livers. In the present experiment, fundic 
mucosel lesions occurred spontaneously inirats with portal 
hypertension, and the number and severity of lesions were 
increased by stress. After portal pressures returned to. 
normal! levels, there was a several day lag before the stom-_ 
achs of PVC rats were unaffected by stress. Liver damage 
did not occur in this model and liver damage produced by | 
acute 60% or 90% hepatectomy did not affect the incidence” 
of gastric lesions with stress.’ It is possible that jaundice 
secondary to liver damage could influence ‘the incidence of 
gastric lesions,’ but the effect of jaundiceon the stomach, 
independent of liver damage and gastric congestion, has 
not been studied. 

In this study, weight loss, tissue hypoxia, the vagus. 
nerve, portasystemic shunting of blood, and congestion. 
were identified as factors that might cause gastric lesions 
with portal hypertension. During the first two days after 
PVC, rats had lost considerable weight. A similar weight 
loss in rats that were starved for four days resulted in an 
increased number of gastric lesions." During the next five’ 
days, PVC rats gained weight but were still susceptible to 
spontaneous or stress-induced gastric lesions. The oxygen 
equilibration in the gastric lumen was deereased two days. 
after PVC in association with a normal arterial Po,. This - 
may reflect a decreased blood flow to and an increased 
oxygen extraction per milliliter of blood dow by the gas- 
tric mucosa. Hypoxia alone will not affect the suseepti+ 
bility of the gastric mucosa to stress, butt will if hypoxia’ 
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4hrsham 
4 hr PYG 
P} 
Portal vain constriction. 
Four hours sham vs PVC. 













as combined with something that affects gastric blood 
flow” By the fourth day after PVC, gastric luminal Po, 
| was normal, and a residual effect of tissue hypoxia or some 
other variable may have been the cause of the gastric 
_ lesions. Vagotomy has protected the gastric mucosa from 
/-restraint-induced erosions. 92122 A similar protection 
-occurred in rats with portal hypertension and stress. This 
_ eould be due to a favorable effect of vagotomy on gastric 
blood flow or acid-pepsin secretion. Blood ammonie was 
elevated and this might reflect portasystemic shunting of 
ood containing hormones and metabolites that zould 
versely affect the stomach. In addition, blood ammonia 
‘some other compound shunted past the liver might. have 
affected the respiratery centers and caused respiratory 
: alkalosis. 7 Gradual circulatory compensation occurred in 
response to PVC. At day 4, the gastric luminal Po. was 
_ normal, and at day 7, portal pressures were normal. A: day 
he suscepti ibility to stress gastric lesions was red:iced, 
and by day 14 it was absent. Portal pressure changes 
: _ correlated with the development and abatement of gestric 
-lesions with PVC and stress. 

a Hyperseeretion of acid, abnormal acid equilibratior, ab- 
_ normal distribution of gastric mucin stain, and thrombi in 
_ gastric vessels were net present in rats with PVC. Hyper- 
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able 3.—Arterial cor at and aPoit | | Table 4.—Four-Hour Gastric Acid Collections 
 BDayPVCE oo 4 Day PVG i re ae Shem Day PVG. | 
cami ae | eo ‘Sham -> PNC i i e : 
oe : - Ta 73 Volume, mi . i 90.9 <] 
3 e ; Acid concentration E 
Spr A + + + jj x fds 
units ZE 5.06 7.45 = eae 7.38 0.03 7.43 = oios] microequivatents/ml 61. 4412 |. 
: Total acid content, Soe 
amm Ho. : . . : . microequivaients/4 hr 36.8 + 4.6 405298 |o 
o Scion do pre pressure. * Sham and portal vein constriction (PVC) values were not signifi- 
+ Oxygen pressure. : cantly different. : 
4} Portal vein constriction, ee 
BP L05: ie 
o TP<. oe 
on Table 5.—Gastric Hydrogen lon Equilibration, Four-Day PVC* Ee 
Acid Concentration, l Con 
; No. Volume, mi Microequivalents/mi Microequiaio ma’ 
| S0microegqeivalents/mi : “ 
i <Ohr 5 4.0 51.0 204 Heusen 
“a hr sham 13 424014 42.1224 77410 
4hrPVC 13 42+0.1 49.8 + 3.0 20813 
eat >9 >05 5.05 aan 
| 60 microequivalents/mi Scan 
| 0hr 5 4.0 64.0 256 HOG 
: a oo @ hy shar 12 4.2 +0.86 49.0 43.1 212 + 18 Pe E 
TEE y 4 hr PVG 10 4.3 +0.2 58.5 + 2.8 2541+15 | A 
OL Py >.8 >.05 >t . 
f° 80 micteequivalents/mi i 
ü hr 5 f 0 88.0 352 


46.9 + 3.3 197 + 14 
47.3 + 3.4 213-217 
>9 >9 





secretion of acid occurred in dogs with PVC or with 
liver damage,” but was not present in this study, nor did 
it occur in patients” or rats” with liver damage. In addi- — 
tion, in situ gastric pH was less acidic in rats with PVC? 


In the latter study, when arterial blood was drawn from —: 


anesthetized rats, there was a metabolic acidosis. This.” 


contrasts with the respiratory alkalosis present in con- 


scious rats in this study. The metabolic acidosis was not 
quantified, and this would be of interest since severe aci- 
dosis alone’ or with renal failure” will cause gastric le- 


sions with stress. It is unlikely that increased back‘ difu- - 
sion of acid masked acid hypersecretion in the PVC rat, 


since equilibration of various concentrations of acid was: 
normal. In addition, restraint in the rat® and mucosal is- 


chemia due to hemorrhage in the dog” and monkey” were | 


not associated with back diffusion of acid. If gastrie mucus 
secretion was reduced, the mucosa might have been sus- 


ceptible to injury. Although mucin was not quantitated, oe 


the distribution of PAS stain, and hence mucin, in the. 
stomachs of PVC and sham rats was similar. Gastric mu- 
cin staining was reduced with experimental liver damage, 
but the development of portal hypertension did not reduce 
mucin staining further.” However, despite normal results 
from acid and mucin studies, weight loss and venous con- 
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gestion may have lowered local resistance to acid and pe 


sin so that normal or even ubnormal levels of gastric 
_ seeretion were harmful. Stasis from PVC might have con- 
tributed to intravascular coagulation that could cause fo- 


eal gastric mucosal lesions. Thrombi were not demon- 
_ strated with histological staining techniques. However, 
‘fibrinolysis might have occurred, and this would explain 
the decreased platelet count, which was not due zo splenic 
activity. 
“Restraint stress increased the number and severity of 
- gastric lesions occurring with portal hypertensicn. A sim- 
_ ilar response was observed in rats with carbon tetrachlo- 
ride-induced cirrhosis.** Restraint may have augmented 


the fe 0 o 








he effec: of PVC on the stomach because ef venous con- 
gestion occurring with restraint stress," a possible action — 
of PVC on the bacterial flora of the gut, or the weight 
loss occurring with PVC, which might have had an effect _ 
similar to starvation. ® = =- Pe ee 
Gastric congestion due to PVC produced superficial ero- 
sions in the gastric mucosa. It is possible that malnutri- _ 
tion, venous congestion, and portasystemic shunting of — 
hormones in the patient with liver disease may contribute — 
to gastric erosion formation. ; 


Howard Hufnagel, Edward Jenkins, Patricia Royer, and Robert Wilfong: 
assisted with the experiments. ; 
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inhancement of Flow 


Through Arteriovenous Fistula 


ruce P, Mindich, MD, Bernard S. Levowitz, MD 


Hydrostatic dilation and moist heat applied postoperatively 
‘that enhance blood flow in side-to-end radial artery 
“cephalic vein arteriovenous fistula. This improves early pa- 
cy of the fistula with marginal sized outflow. 
(Arch Surg 114:195-196, 1976) 


ecessful construction of an internal arteriovenous 
fistula at the wrist for maintenance hemodialysis de- 
_ mands meticulous vascular technique and a venous system 
< able to accommodate the increased flow. We describe two 
practices that we believe carry increased patency rates in 
dial artery to cephalic vein, side-to-end anastomoses, 

e type of fistula preferred for circulatory access.’ 
Once the radial artery and cephalic vein are isolated, the 
latter is dissected distally and divided to secure adequate 


‘ig 1 Ophthalmic bulo syringe used for 
i Grostatie dilation of small veins. 
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length for an end-to-side anastomosis to the adjacent ar- 


lated with an ophthalmic bulb syringe containing hepari 
ized saline solution (10u/ml). The syringe is shown in Fig 
1. The closed, rounded, side-holed end of the angled 19- 
gauge cannula of the syringe is ideally suited for i 
duction into the smallest vein. While the vein is distend 
to its fullest diameter, adventitial bands are divided to. 
unkink the vessel (Fig 2 and 3). Proximal compression : 
along the course of the cephalic vein in the forearm com- 
bined with forceful dilation enables the surgeon to expand. 
an additional length of unexposed vessel. ; 
The completed anastomosis is inspected for patency and 
technical flaws that may interfere with flow. Immediately. 
after closure of the skin, warm soaks are applied to the 
forearm for 24 hours if the amplitude of pulsation and in- 
tensity of the thrill suggest marginal flow. This causes 


Flow Enhancement—Mindich & Levowitz 195 











































Fig 2.—Introduction of blunt-tipped cannula into cut enc of proxi- Fig 3.—Preximal occlusion of vein with small bulldog clamp facil- 
mal cephalic. vein. itates hydrostatic distention. 


vasodilation and appears to reverse both arterial and days it is sufficiently developed to be used for access in 
- venous spasm ascribed to operative trauma, pain. and ex- hemodialysis. 
posure of the extremity to low, ambient temperatures. As 

_ judged by palpation, auscultation, and Doppler ultrasonic 

‘ nsing, flow through the arteriovenous fistula increases 1. Mindich B, Dunn I, Frumkin E, et al: Proximal veneus thrombosis af- 
_ promptly in response to moist heat. Within four to six ter side-to-side arteriovenous fistula. Arch Surg 108:227°229, 1974. 


50 Years Ago 


in the Archives of Surgery 
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Pulmonary Blood Pressures 
An Experimental Study 
John E. Scarff, MD, Baltimore 


(Arch Surg 12:591-600, 1926) 


1. The described method for obta:ning tracings of pulmonary blood pressure through an open 
pericardium directly from the pulmonary artery of dogs permits of repeated blood pressure deter- 
minations on the same animal withcut danger of infection or hemorrhage within the chest. 

2. The normal pulmonary systolic blood pressure in dogs varies from 250 to 375 mm. of water; the 
normal pulmonary pulse pressure, from 100 to 200 mm. of water. 

3. The increase in the systolic pressure in the main pulmonary artery of a dog after ligation of 
the left pulmonary artery varies from 30 to 50 per cent; the pulse pressure increase varies from 35 
to 100 per cent. 

4. This increase in both systolic and pulse pressures persists for a number of days, but eventually 
returns to normal. The time required is between seven and twenty-one days, fourteen days being 
the average time. 

5. The adjustment of pulmonary blood pressure levels after ligation of the left pulmonary artery 
parallels very closely the physicochemical adjustment in the blood stream after similar procedures, 
‘as reported by other workers. 
©... 6, The dog’s heart shows very little change either in the rate or the rhythm following ligation of 

the left pulmonary artery. With the exception of a somewhat abnormally thickened right ventricu- 
lar wall at necropsy and a difference in the weight ratio between the right and the left ventricle, we 
found no evidence of a compensatory hypertrophy of the heart. 

7. Observations apparently indicate that lung tissue deprived of its normal arterial blood supply 
and allowed to remain in the chest favors the formation of effusions and adhesions. 
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holecys 





+ Spontaneous cholecystocholedochal fistulas are & rare but 
serious complication of calculous biliary tract disease. An effec- 
tve repair technique that has good long-term results is to close 
the defect ia the common duct wall by utilizing the proximal part 
_ of the gallkiadder as a pedicled graft. A T-tube drain inserted 
nto the commen duct should be maintained postoperatively until 
- there is firme evidence of free passage of bile into the duedenum. 
(Arch Surg 111:197-199, 1976) 


he most unusual internal biliary fistula, is per- 
4& haps, the biliobiliary variety, which is a communica- 
ion between the gallbladder and the common hepatic or 
common ble duct. Despite various modes of operative 
atment, the problem of fistula repair has remained un- 
settled. Postoperative stricture and secondary infection at 

the site of vepair accounts for the frequent failures in di- 
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Gallbladder Patching 


; Sonstantine N: Chourdakis, MD; Philip A. Androulakakis, MD; Nikolas L. Lekakos, MD 


rect repair of the main biliary passage; biliodigestive 
shunts carry a considerable morbidity due to ascending | 
cholangitis.’ oa ae 
This is a brief account of two cases of cholecystochol 
dochal fistula repaired by using the proximal part of 
gallbladder as a patch to close the common duct wall 


REPORT OF CASES 


Case 1.—A 67-year-old woman with obstructive jaur 
discovered to have chronic cholecystitis and cholelithiasis wi 
tulas from the gallbladder to the transverse colon and 
bile duct (Fig 1, A). After direct closure of the cclonic def. 
moval of the distal two thirds of the gallbladder, and removal 
all the calculi present in the gallbladder and common duct (Fig 
B), we closed the common duct opening using the gallbladder nee 
as a patch (Fig 1, C). We did this choledochoplasty around T tube 
using 4-0 atraumatic silk. The procedure was completed by bring- 
ing small bits from the hepatoduodenal and gastrocolic: pe 
toneum over the site of repair as in an enclosure for a perforated 
duodenal ulcer (Fig 1, D). Six months after the operation, the 
tube was removed following a cholangiogram that showed free 
passage of bile into the duodenum (Fig 2). On follow-up 18 months 





Fig 1.—Case © A, Cholecystocholedochal fistula caused by migrating calculus. B, Distal cholecystectomy preserving proximal part of 


plasty reinforced with peritoneal folds. 


: gallbladder with cystic duct and blood supply intact. C, Rapair of common duct using proximal gallbladder as patch. D, Choledocho- 
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Fig 2..Case 1: T-tube cholangiogram with free passage of bile. 
Small indentation at site of repair is possible due to T-tube 
‘kinking, but otherwise there is no stricture. 


Fig 3.—Case 2: A, Cholecystocholedochal fistula caused by calculus impacted at Hartmann pouch and simultaneous complete occlu- 
“gion of common duct. B, Posterior gallbladder and cystic duct wall preserved intact. C, Choledochoplasty over T tube with gallbladder 
cused as pedicied graft. D,-Choledochoplasty completed as in case 1. > us 
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Fig 4.—Case 2: T-tube cholangiogram showing free passage of bile. 
common bile duct. 


‘later, the patient was well. 

- > Case 2.~A 59-year-old man suffered repeated attacks of biliary 
< colic and cholangitis for ten years. On operation, there were mul- 
tiple calculi, one of which had eroded through the gallbladder neck 
‘ and. hed caused obstruction of the common duct (Fig 3, A). Distal 
--choleeystectomy was performed; all calculi were removed ‘Fig 3, 
B) and the common duct defect was repaired by a patch of gall- 
. bladder fashioned around a common duct T tube (Fig 3, C end D). 
Seven months later, a cholangiogram showed free passage of con- 
trast material into the duodenum (Fig 4) and the T tube was re- 
moved. On follow-up one year later, the patient was symptom- 
free. 


COMMENT 


As Lasala and Saporta’ have pointed out, these fistulas 
do not have specific symptoms, except for those associated 
_ with caleu ous biliary disease; thus, preoperative diagnosis 
is very difficult. Therefore, one must be aware of the pos- 
_ sible presence of cholecystocholedochal fistulas and search 
_ carefully to'identify and repair them. Preoperative chol- 
-angiography and meticulous dissection are the principal 
_ means by which their presence can be confirmed and by 
which undue injury of the main biliary passages can be 
avoided. 
-Philippakis et al had previously utilized the gallbladder 
neck to establish continuity of the main biliary passages 
following resection of an adenocarcinoma of the bifarca- 
tien of the main hepatic duct; a similar technique for 
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There is no stricture at site of repair and only a small dilation of 


choledochoplasty after removal of a confluent calculus has _ 
been described.’ It therefore occurred to us that the use of. 
the gallbladder flap might be superior to plastic oper- 

ations on the duct or to biliodigestive shunts. 

Important points leading to success of this technique 
are leaving sufficient gallbladder wall to aceomplish the 
purpose; using a T tube; reinforcing the area with neigh- 
boring peritoneum; and leaving the T tube in place for 
several months. Recently, Sandblom et al® used a similar 
technique to repair cholecystocholedochal fistulas with 
equally encouraging results. According to their report, the . 
T tube should be inserted into the common duct through a 
separate incision above the site of the choledochoplasty 
and removed within a few weeks. We believe that placing 
the T tube through the opening that already exists in the 
duct is a simpler maneuver and does not adversely affect 
the choledochoplasty. 
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Brief Clinical Notes 


"James E. Sampliner, MD, Ying-Chien Lee, MD 


-@ A patient who initially had a small-bowel obstruction was 
found, at laparotomy, to have an internal hernia through a defect 
of the faiciform ligament. Simple resection of the rourd ligament 
_was curative. The detect is presumed to have been cengenital in 
_ origin. No previous report could be found in our review of the lit- 
erature. i 

- (Arch Surg 111:200, 1976) 


pinia adhesions and extra-abdominal hernias 
1 are the most common causes of small-bowel obstruc- 
tion. Internal hernias into peritoneal fossae (such as the 
parad 1 denal, paracecal, or intersigmoid pouckes) or the 
foramen of Winslow and anomalous openings in the mes- 
entery, omentum, and broad ligament accourt for less 
1% of small-bowel obstructions.’ Our review of the 
re has failed to disclose a case of small-bowel ob- 
raction secondary to a congenital anomaly of the falci- 
rm ligament. 











REPORT OF A CASE 


oA 36-year-old man was admitted to the hospital with a two-day 
“history of crampy abdominal pain, vomiting, and failure to pass 
~ flatus or feces. He had a long history of undiagnosed, vague, 
erampy pain. Physical examination showed a minimally distended 
abdomen and left upper quadrant tenderness. Rectal examination 
© diselosed. yellowish stools. Hematocrit value was 44.1%; white 
< blood cell count was 5,300/cu mm; and amylase and electrolyte lev- 
els were within normal limits. Plain and upright films of the 
“abdomen: showed a dilated loop of small bowel in tke left upper 
© quadrant. A nasogastric tube was inserted and fluids were admin- 
istered intravenously. Because small-bowel distentior. progressed, 
“the patient underwent exploratory surgery six hours later. A 
-¢losed-loop, small-bowel obstruction was found 50 em from the 
_ ligament. of Treitz, involving 60 cm of jejunum (Figure). It was 
“noted that the midportion of the faleiform ligament was absent. 

lts two ends were fixed at the liver and the umbilicus, leaving the 
. ligamentum teres hanging free. The bowel had herniated through 
the gap thus created, The small bowel was collapsed proximally 
and distally, and there was an annular thickening of bowel at the 
distal point of obstruction. The ligamentum teres was resected 
-and the obstruction released. Postoperatively, the patient did well. 


‘illustra ition. The Synopsis-Abtract shouid. nót exceed 30 werds: 
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Clinical Notes: © 
"ENCES, and One” 


+ 


Small-Bowel a Due to Congeni al 
Anomaly of the Falciform Ligament 


LIGAMENTUM TERES. 
FALCIFORM LIGAMENT 





UMBILICUS 


= W GALL BLADDER oe 
Schematic drawing of congenital anomaly of falciform. ligament : 


demonstrating intraoperative pathologic condition. 






COMMENT 


Arising from the ventral mesentery, the falciform lige : 
ment is the mesenteric attachment of the liver to the an- | 
terior (ventral) abdominal wall.’ It has three borders: one 
attached to the diaphragm and anterior abdominal wall to 
the level of the umbilicus, a second attached to the upper 
anterior surface of the liver, and a third existing as a free. 
edge in which the round ligament (ligamentum teres or 
obliterated left umbilical vein) runs. The deseribed anom- 
alous opening in the falciform ligament may represent 
failure of the peritoneum to fuse with the ventral abdomi- 
nal wall or a congenital area of weakness.in the ligament 
that led to subsequent disruption. 

A diagnosis of acute small-bowel obstruction in a pa- 
tient who has not had previous abdominal surgery or evi- 
dence of external hernia should be an alert to the possi- 
bility of an internal hernia. Prompt surgical intervention 
is important because spontaneous reduction is unusual, 
closed-loop obstruction is common, and rapid progression 
to strangulation is possible. Release of the obstruction ~ 
was accomplished simply by wide resection of the round... 
ligament in order to prevent a recurrent: episode. 
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© The addition of a 0.45, in-line membrane-filter to the deliv- 

ry system for intra-arterial infusion therapy is a simple and 
Inexpensive means ef providing additional safety. The filter de- 
creases pariiculate and microorganism infusion by removing all 
measurable particles and most bacterial and fungal organisms. 
since alr will not pass through the filter, alr embolism is pre- 
vented. in addition, in the event of set disruption, the filter will 
prevent dleeding via red blood celis clogging the membrane. 
we Sua 411:201, 1976) 



















R ince the introduction of direct intra-arterial injec- 
tiom of chemotherapeutic agents in 1950, this tech- 
nique has become widely used, especially for head and 
neck cancers.” Experience has improved catheter place- 
ment and drug management, but the patient remains at 
isk from the infusion system. This system, composed of 
itravenous fluids, drugs, pump, and tubing, has the po- 
ential for particulate embolism, air embolism, microorga- 
ism contamination, and set disruption. 
- During the past three years, in an attempt to minimize 
» hazards, we have used a commercially available 0.454 
brane älter in-line with all arterial infusions. The fil- 
consists of a 0.45u porosity membrane filter disk sus- 
ended in a polyvinylchloride plastic housing with the 
id inlet above the filter and the outlet below the filter. 
he membrane filter has a 3.96 sq cm surface area, and the 
lastic housing is 2.35 cm in diameter by 0.7 em thick. The 
evice is placed in-line between the infusion set and the 
: patient (Figure). 
The use of a filter of this type reduces the hazards of the 
infusion system. The filter will effectively remove all mea- 
surable particles from the infused fluid and thereby elimi- 
- nate the risk of particulate embolism. Air embolism is pre- 
vented i in that a properly wetted filter will not allow air 
ssage until the bubble point of the filter (2.45 kg/sq cm) 
reached, which is well above the pressures used in arte- 
nfusions..A 0.45p filter decreases microorganism con- 
ination by retaining all bacterial and fungal orga- 
s except some strains of Pseudomonas aeruginosa 
d Escherichia coli. In addition, set disruptions proximal 
the filter will not cause serious bleeding because red 
lood cells will not pass through the membrane. 
We have now used a 0.45y filter in-line for 25 consecu- 
è] tients who have undergone intra-arterial infusions 


























‘Additional Safety for Intra-arterial Infusions 
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Diagrammatic representation of functions of in-line membrane fil- 
ter. E 


for head and neck cancer chemotherapy. To date we have 
had no known embolic complications, such as minor 
strokes or blindness due to retinal artery occlusion, dur- 
ing the infusion period. We have observed one case of po- 
tential air embolism prevented by the filter. We have also 
had two patients in whom the infusion sets became dis- — 
connectec and hemorrhage was averted by red blood cells: 
clogging the filter. 

In short, we have found the use of a 0.45 filter to be a 
safe, simple, and inexpensive means of providing addi- 
tional safety for intra-arterial infusions. a 
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-~ 1 heres nothing about blood w 
Jc talready know. 
| Except, possibly, the benefits of washing it. | 
-` It'sno great secret blood can come from many places. 
: And be provided by a variety of donors. | 
~ Evenwhen the blood comes from the patient or close | 
: ans and friends, it’s a good idea to wash it. 
_ What do you need whole blood for anyway? In most. 
~ cases, it's the red blood cells and the oxygen they bring that : 
the body needs in a hurry when it needs blood. 
-Washed blood is red blood cells with almost evel : 
-thing else washed out. 

By everything, we mean plasma, | 
-white blood cells, platelets, protein and a, , 
_ whatever else is in whole blood. | 
IBM makes a machine that we think 


















-does an excellent job of w ashing blood. 
~The IBM 2991. 
We can give you a good many reasons | 
-why you should see a demonstration of the == 





: IBM 2991 in action. The sooner, the better. 
But we know how busy you can be so we > 
: have an idea that’s almost as good. . 
Give us the name of your hospital, = oN 
Boo bank, laboratory, or whoever you feel can use cile IBM 
2991 and we'll set up a demonstration to show them. The | 
os the better. | 
- Call IBM at ag i or write TBM, PO. Box 10 


inceton, NJ. 08540. IBM 



























è We are reporting a new complication of the use of methyl- 
methacrylate, namely occlusion of the iliac artery with emboliza- 
tion. We believe that the occlusion is related to trauma to the in- 
{ima by the heat of polymerization created by methyimethacrylate, 
-\with resultant thrombosis. In view of the initial failure of embo- 
lectomy alone, we suggest direct attack on the invaived artery 
- with prosthetic replacement, and management of the distal em- 
bolus by embolectomy with Fogarty catheters. 

(Arch Surg 111:204, 1976) 


: IM eter nathacrylate is now commonly used in total hip 
aS replacement and other orthopedic procedures. Many 
-local and systemic complications have arisen from its use. 
_ The purpose of this article is to present a new complica- 

tion, arterial occlusion, and to describe its diagnosis and 
Management. 


REPORT OF A CASE 


“A 62-year-old woman with a long history of disabling rheuma- 
toid: arthritis. who had undergone bilateral total hip replacement 
was admitted to Montefiore Hospital on Aug 9, 1974. The left total 
“hip replacement had to be redone because of failure of the pri- 
mary procedure. At the second operation, additior.al methyl- 
methacrylate was used; from the appearance of the roentgen- 
‘ogram, it was apparent that the methylmethacrylate pierced the 
‘innominate bone and came in direct contact with the -liac artery. 
- At the time of admission she had a cool left lower limb with no 
pulses palpable below the femoral artery. The leg was cool and 
“cyanotic: An arteriogram showed methylmethacrylate displacing 
the iliac artery, a small amount of thrombus in the iliac artery, 
and thrombus in the left superficial femoral artery, popliteal ves- 
sels, and tibial vessels. Thrombectomy was immediately done, re- 
~~ moving the clot from the femoral vessels and passing the Fogarty 
-catheter proximally in an attempt to remove the thrombus ad- 
«herent to the wall of the iliac artery. At the end of the operation 
«she had. good pedal pulses and was discharged on the 14th postop- 
erative day. She returned four days later with a cold, painful left 
-~lower limb. An arteriogram now showed complete occlision of the 
< ilac artery and distal vessels (Figure). The patient was reop- 
‘erated on, and-a dense inflammatory reaction was found around 
the common. iliac artery. We were able to dissect the vessel out 
proximal to the area of inflammation and insert a bypass graft 
from the proximal part of the common iliac artery to the common 
femoral artery. At the same time we accomplished thrombectomy 
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Completa iliac artery occlusion with displacement of the artery y 
methylmathacrylate. s 


of the femoral, popliteal, and tibial vessels. The patient was dis- : 
charged on the 13th postoperative day. Eleven months later, she is» 
doing well, with good pedal pulses and satisfaetory motor fune- 
tion. : 


COMMENT 


There have been numerous reports regarding complica- 
tions from the use of methylmethacrylate, such as com- 
pression of the sciatic nerve, and the creation of a false 
aneurysm of the femoral artery due to puncture of this 
vessel by a spicule of methylmethacrylaie.? We believe 
that the arterial occlusion that developed. in this patient 
was due to the heat of polymerization frem the methyl- 
methacrylate, which pierced the innominate bone and sur- 
rounded the iliac artery. If one is faced with this problem 
we suggest replacement of the involved vessel with a. Da- 
cron prosthesis, and distal embolectomy, as a primary pro- 
cedure. an 
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the November 1975 issue of the 
RCHIvVES, Dr Richard Warren 
I heda penetrating analysis of 
o y Harper's article, “The Surgeon’s 
mma.” Dr Warren refers to it, 
erroneously, as “The Doctor’s Di- 
mma,” bat this is the only inaccu- 
‘in his: article. 
r Warren's criticisms are four: 
“He [Crile] has not come to grips 
he question of why a surgical 
s larger for a ‘bigger’ operation.” 
nswer: T have never understood or 
mpted to explain why a “bigger” 
ation should command a bigger 
“fee. I have always believed that the 
< surgeon should be paid for the treat- 
ment of the disease rather than for 
the extent of mutilation that he in- 
fliets, Only in this way can the sur- 
geon’s selection of treatment be free 
of conflict ef interest. 
a Dr Warren aan that Crile ad- 








n mi ich thing. I believe the 
y a toa & surgeon should reflect 










ch, and to Tonel or administrate. 
Dr Warren ope the fear 


3 that Doe taking short 
and dong simple operations. 

_ Answer: 
: tration, Dr Warren has found i in my 
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With his usual pene-. 


The Surgeon’s Dilemma”—Continued 


article the answer to. his question, 
namely, that “Funktionlust, ... the 
innate hunger of any professional to 
use to the utmost his or her highly de- 
veloped skill” gives more than enough 
incentive for a surgeon to spend time 
in doing complex operations. 

4. Finally, Dr Warren raises the 
well-justified question of the propri- 
ety of Crile’s publishing his views 
about surgery in Harper’s instead of 
submitting it to Archives of Surgery. 


Answer: First of all, I retired from 
surgery more than three years ago, 
and since then I have received no in- 
come from the practice of medicine. 
I consider myself to be a medical 
writer, and therefore I try to place 
what I write where it will attract 
the most attention from the decision 
makers of the country. I am referring 
to the members of the congressional 
committee that is now investigating 
the costs of Medicare and Medicaid 
and to the members of our govern- 
ment who will soon draft a national 
policy for medical care. I am afraid 
that they will propose some sort of 
government-financed and controlled 
system that, in my opinion, would be 
a disaster. 

In order to avert the socialization 
of medicine, I think all of us should 
cooperate to.change our present. fee- 
for-service system of surgery into a 
privately operated salaried system 
based on the hospital. All hospital- 
based specialists, like pathologists 

























and many radiologists, should be salą- 
ried too. iy 
Physicians, sad to say, do not have _ 

a profession that tempts them with 
Funktionlust. Therefore, to maintain’ 
good and prompt and considerate ser- 
vices to the patient, I suggest that 
unless physicians are hospital based. 
they remain on fee-for-service. © i 
As an afterthought, in connection — 
with the problems of malpractice ‘on 
which Dr Warren touched briefly, I 
want to point out the effect that. in- 
centive fees have had on the legal 
profession. The United States is the 
only country under English law that 
permits lawyers to take part of aset- 
tlement as a contingency fee. In En- 
gland, to do so is called barratry, and — 
it is illegal and punishable by fine or 
suspension from the bar. Is it a coinci- 
dence that in this country, where bar- 
ratry is tolerated, the cost of malprac- 
tice insurance is 30 times as high asin 
England? Z 
Perhaps from the patient’s point of 
view and from that of the congres- 
sional committee, fee-for-service sür- 
gery is viewed no more kindly than’. 
we as physicians view barratry. I sug-.. 
gest that we abolish both of these 
evils as soon as possible. 
GEORGE CRILE, JR, MD 

Cleveland Clinie 

9500 Euclid Ave 

Cleveland, OH 44106 


(Many apologies to Dr Crile for having. mis- 
quoted the title of his article. —R. Warren, MD, 
Ep.) 
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Cortical Bone Healing After Internal Fixation 
and Infection: Biomechanics and Biology, by W. 
oo W. Rittmann and S. M, Perren, 76 pp, illus, 
co $2790, Springer-Verlag, 1974. 

This thin book is in actuality an ex- 
periment published in hard cover 
without. editorial critique. The pur- 
pose of the experiment was to show 
that an osteotomy rigidly internally 
fixed will heal satisfactorily in the 
presence of gross sepsis. Adult sheep 
: underwent diaphysial tibial osteot- 
-omies and internal fixation by one of 
three techniques: two dynamic com- 
pression (DCP) plates, one of which 
` contained strain gauges to measure 
forces across the osteotomy site; one 
broad DCP plate; and one DCP plate 
not using compression and leaving a 
: gap of 100 mp. 

- Soft-tissue healing was allowed to 
proceed for six to eight days, after 
which time a large inoculum of living 
Staphylococcus awreus bacteria was 
instilled’ into the osteotomy site. 
These sites were tested periodically to 
ensure persistent infection. If tests 
proved negative, an S aureus inocu- 
lum was reinjected, and animals were 
weight-bearing very soon after sur- 
gery. The group with strain gauges 
were tested at various times to obtain 
compression force data across the os- 
 teotomy site, weight-bearing and non- 
weight-bearing. A number of bone 
` fluorescent dyes were given subcuta- 
neously, and routine anteroposterior 
cand lateral x-ray films were obtained 
in the course of the experiment. At 
eight to nine weeks, the animals were 
< killed and the osteotomy site and ad- 
jecent bone studied by a variety of so- 
_-phisticated techniques. These in- 
cluded regular histologic studies, 
--yascular injection studies, micro- 
radiography, fluorescent microscopy, 
and biomechanical studies. 
--<-The:findings.of interest to me are 
“the following: (1) Osteotomy sites in 
< sheep tibia will heal in the presence 
< Of sepsis in most cases. (2) The vast 
majority of fractures healed by sec- 
“ondary intention, ie, with noticeable 
~. amounts of callus. Healing was about 
the same in all three. groups. Al- 
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though there was some microscopic 
eviderce of primary osteonal healing 
across some of the cortices in group 1, 
overall macroscopic healing was by 
secondary intention, as significant 
external callus is evident ‘n all the 
microradiograms in the book. (3) In 
most cases, significant though de- 
creased compression readings re- 
mained at the end of the experiment. 
The pattern of the loss of compres- 
sion forces may be different than that 
found in previously done nonseptic 
experiments, but the times of reading 
are not comparable. (4) A small num- 
ber of screws and plates loesened, re- 
sulting in non-unions. Non-unions did 
not ozcur more frequently .n group 3 
(without compression) than in the 
other two groups. 

In general, color reproduction is ex- 
cellent and the graphs and tables are 
clear. 

It is unfortunate that this is nei- 
ther a well-presented experiment nor 
a gocd reference text. As i: stands, it 
could not be accepted by most jour- 
nals as an experiment because it lacks 
controls. Oblique references are made 
to previously done experiments as 
controls, but it seems that if a very 
expensive book is to be written these 
control data, if available, cught to be 
included in it. Furthermore, no men- 
tion is made of control studies done in 
precisely the same mann2r without 
sepsis, nor is mention made of con- 
trols done without internal fixation in 
the presence of sepsis. 

Most of the authors’ conclusions are 
not :ustified on the basis of this ex- 
periment. Many statements contain 
personal clinical impressions mixed 
with indirect references fo this and 
other experiments. Several grievous 
inferences are made. The worst is the 
conciusion that, on the basis of this 
experimental work in sheep, most if 
not all septic human long-bone frac- 
tures ought to be internally fixed pre- 
ferably with DCP plates, and that the 
procedure ought to be repeated if the 
metal loosens. Although this may 
evertually prove true in hamans, this 
experiment does not justify extrapo- 


lation to any humar condition. The 
nature of bone infection in humans is 
much different than in animal models. 
Except for the osteolysis near the 
fracture seen in some of the sheep, 
adult human bone sepsis does not re- 
semble any of the animal studies pre- 
sented here. ; 

The implication that rigid internal 
fixation is indicated because there 
may be healing by primary intention, 
and that this is superior to healing by 
secondary intention, is untenable. 
Many European authors believe this, 
but at this time there are no data to 
prove that healing by primary inten- 
tion is better than by secondary in- 
tention, either qualitatively or quan- 
titatively. 

This book is not recommended for 
use by students or orthopedic sur- 
geons. Its high price ought to place 
most copies in libraries, a few investi- 
gators may find some of the observa- 
tions valuable. 

JoHN E. KENZORA, MD 
Bosten 


Surgical Diseases of the Chest, ed 3, edited by 
Brian Blades, 818 pp, 788 illus, $42.50, CV Mosby. 
Co, 1974. 


Most texts of thoracic surgery suf- 
fer from an overabuadance of exposi- 
tion based on extensive personal ex- 
perience, and lack the scholarly 
approach seen in that superb example 
of textbook writing, Schwartz’s Prin- 
ciples of Surgery. The third edition of 
Diseases of the Chest is no exception. 
The textbook is no worse and perhaps 
somewhat better than other well- 
known thoracic surgical texts, but. in- 
depth exploration of the current liter- 
ature is lacking. This deficiency is 
compensated for, im part, by the ex- 
cellent and extensive bibliographies 
at the end of each chapter. 

The sections on general chest dis- 
ease are basically the same as those in 
the previous edition, although signifi- 
cant sections have been added, The 
chapters on trauma and postoperative 
care have been recrganized for the 
better. A brief but excellent section 
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on thoracic outlet syndromes is in- 
_ cluded. The TNM staging system (T 
Indicates tumor; N, regional lymph 
- nedes; M. distant metastases), devel- 
< oppd: by tke International Union 
inst Cancer and the American 
Joint Committee for Cancer Staging 
and End Results Reporting, is dis- 
.@ussed fully im the section on carci- 
¿noma of the lung, and the evaluation 
of surgical results is much more de- 
> tailed thani» the previous edition. In 
-the chapter on tuberculosis, antibiotic 
-therapy has been brought up to date. 
Diseases of the esophagus are treated 
_ with a greater emphasis on physiol- 
. ogy and esophageal motility, and the 
sections ən the esophagus and dia- 
phragm are juxtaposed for better 
organization. An excellent section de- 
_ seribing the indications and tech- 
. nique of mediastinoscopy has been 
- added. 
<: In the second edition, half the text 
“was devoted to cardiac surgery. In 
the third edition, the proportion is 
two thirds, reflecting the rapid 
growth cf knewledge in the field. 
New sections covering heart assist 
devices and both keart and lung 
transplantation have been added and 
are good summaries of the art to 
date. The: chapter dealing with con- 
genital heart disease is quite com- 
plete and weil organized, with good 
sections on anomalies that have only 
recently become surgically treatable: 
: truncus arteriosus, double-outlet 
right ventricle, and transposition of 
the great vessels. A new section de- 
voted to the complexities of heart 
valve protheses and bioprostheses. is 
well organized, well researched, and 
quite valwable. This section repre- 
sents an excellent summary of a large 
and complicated field. The chapter on 
heart valwe replacement both bene- 
fits and suffers from Dr Harken’s 
‘Strongly held views. It is interesting 
to read, offers geod historical perspec- 
tive, and is never dull. On the other 
hand, it is-written dogmatically and 
pays little attention to competing 
views. Thechapter on coronary artery 
disease encompasses experience with 
direct coronary revascularization not 
available at the writing of the second 
edition. The chapter misses the mark, 
however, since it is largely a presen- 
tation of the experience at the Cleve- 
land Clinic, without any effort to dis- 
“euss the efficacy of operation in the 
management of coronary artery dis- 
< ease. An opportunity for a scholarly 
review of the natural history and 
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comparative results of medical and 
surgical therapy of coronary disease 
has been missed. It would seem to me 
that those individuals using a text- 
book are most interested in this type 
of controversy and the available data 
on both sides. 

Similarly, the chapter dealing with 
diseases of the great vessels is largely 
a presentation of the pioneering and 
spectacularly successful experience at 
Baylor University. Although the tech- 
nical aspects of surgical repair of dis- 
secting aneurysms are obviously im- 
portant and essential, I find it 
puzzling that no mention has been 
made of the medical therapy of dis- 
section. Across the country, moreover, 
a strictly surgical approach for all 
types of dissecting aneurysms is 
probably uncommon. The student uti- 
lizing a textbook would be most inter- 
ested in the indications, advantages, 
and disadvantages of medical and 
surgical therapy. Once again, contro- 
versy has been avoided, to the 
reader’s detriment. 

In summary, a great number of sec- 
tions have been added for greater 
depth, and the bibliographies are 
complete and generous. The text cov- 
ers in considerable detail the expand- 
ing field of cardiothoracic surgery. 
One would only hope that at some- 
time in the future, a textbook of tho- 
racic surgery might be written with 
less dogmatism and more contro- 
versy. 

RONALD WEINTRAUB, MD 
Boston 


Radiology of the Heocecal Area, by Robert N. 
Berk and Elliot C. Lasser, 327 pp, 246 illus, $22, 
WB Saunders Co, 1975. 


The authors’ stated purpose in this 
book is “to review in considerable de- 
tail most of the diseases that involve 
the structures in the ileocecal area in 
an effort to increase the reader’s 
awareness of the potentially extract- 
able information that can be gleaned 
from the morphologic details detect- 
able radiologically.” This is a formi- 
dable task, considering the number 
and different types of gastrointesti- 
nal diseases that afflict this area, 
which includes the distal ileum, 
ileocecal valve, appendix, cecum, and 
proximal ascending colon. The au- 
thors have accomplished their goal 
admirably in a book that is highly 
readable and only of moderate 
length. 

The book is divided into sections on 


congenital anomalies of the ileocecal — 
area, inflammatory lesions, benign 
and malignant tumors, with a chapter 

each devoted to the ileocecal valve 

and the appendix, and a final chapter 

on miscellaneous lesions of the ileoce- 

cal area. Essentially all the pathologic 

entities described are accompanied by 

excellent large roentgenographie re- 

productions in which the abnormal- 

ities are clearly defined. Discussions 
include the pathophysiology of the- 
diseases considered. In addition, the 

authors review the most recent com- © 
peting theories of etiology i in diseases 
whose pathophysiology is not yet 

clearly understood. 

The book is aimed at. radiologists 
and radiology residents, but would 
certainly be useful to physicians and 
surgeons with special interests in 
gastroenterologic disease. The excel- 
lent section on plain abdominal film 
findings in acute appendicitis should 
be of interest to all physicians. 

Donard E. Gerson, MD 
Boston 


Atlas of Surgical Operations, ed 4, by R. M. Zol- 
linger and R. M. Zollinger, Jr, $45, Macmillan 
Publishing Co, Ine, 1975. 


Each of the first three editions of 
this Atlas (1939, 1952, 1967) has in its 
turn been a “household” guide for 
surgical house staffs throughout the 
world. ; 

The third (1967) edition marked the 
transition from the volume bearing ` 
the Cutler name to those of the two 
Zollingers. That year the book was in 
two volumes—the first (Zollinger-Cut- 
ler), as did its predecessors, devoted 
itself to standard procedures; the sec- 
ond (Zollinger-Zollinger) opened the 
door to many newer ones. That sec- 
ond volume also introduced a new art- 
ist, Carol Woike, who supplemented 
the magnificent original work of 
Mildred Cotting. 

Now the fourth edition, all Zollin- 
ger and Zollinger, has blended the - 
subject matter of the two volumes: of 
the third edition and brought all up to 
date. 

This stupendous book will obviously 
have to be in the surgeons’ lounge of 
every teaching hospital. But, more 
than that, what impresses me espe- 
cially is the imagination and plan- 
ning whereby the stage is now set for 
future editions and what amounts: to 
immortality. It is a living classic. 

Ricuarp Warren, MD 
Boston 
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General Pathology: Progamiel Text; by T: 
Kent, MD, 1,453 pp, $16.50, Little Brown & Co, 
1974, 








Although programmed instruction 
as a valid educational tool has gained 
wider acceptance since its develop- 
ment in the mid-50s, its presence in 

medical school instruction has been 

notably lacking. Considering the 

medical basie science knowledge ex- 
“plosion, it should be heartening for 
“medical students to have access to 
Kent's text, a milestone in teaching 
-the basic principles of medical school 
pathology. To the practicing patholo- 
“gist the format of the text, at first, 
may seem overly simplistic, but soon 
one realizes the. benefits of a process 
that guides a student through logical 
“sequences toward comprehension of 
- complex facts, and that at the same 
time inculcates more logical thought 
processes. 
= Another outstanding advantage to 
the student is the immediate satisfac- 
- tion of knowing that each concept has 
been understood correctly and that a 
“solid foundation of facts is being 
‘mastered. Rapid advancement by 
easy stages will be particularly en- 
couraging to the average student. His 
confidence will be bolstered because 
of increased. ability to retain the es- 
sentials of the subject matter, a diffi- 
eult accomplishment for such a stu- 
dent when exposed to the reams of 
pages in a traditional text. The rote 
process of memorizing an outline 
gleaned painstakingly from a text or 
from.a lecture is greatly minimized. 

Clearly detailed directions are 
given in the use of the text, which is 
divided into 14 units, starting with an 
introduction to pathology and cov- 
-ering the traditional basic subjects of 
inflammation, degeneration, develop- 
“mental abnormalities, and hemody- 
namic disorders. Neoplasia is omitted 
asa unit, with references to it in the 
introductory unit for examples of dis- 
turbances of growth. 

Each unit begins with a neatly out- 
lined set of pertinent objectives or 
goals tobe learned. This section 
should be highly prized by students 
‘not-only asa significant time-saver in 
assessing the essence of the subject 
but'also as an insurance against omis- 
sion of any theory essential to the 
complete grasp of the matter. 

Following this section is an “op- 
‘tional pre-test” for which educated 
-guesses may be made, based on prior 
-general knowledge and on the out- 

“lined learning objectives. themselves. 
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to the results of the post-test given at 


the end of each unit. The post-tests 


enable the student to note immedi- 
ately areas of weakness requiring 
further attention or aid. 

Concern has been expressed that 
programmed instruction will discour- 
age a student from striving toward 
excellence and comprehensiveness in 
subject matter. The average student 
spends so much time and effort in 
sorting out and retaining correct 
“eore” knowledge that only a min- 
imum of time is left for acquisition of 
nonbasic, yet essential and useful in- 
formation. The succinct coverage of 
basic objectives in programmed in- 
struction allows not only more time 
but also better preparatior. for the 
more complex aspects of a given sub- 
ject. Iz is assumed that the medical 
school pathology department would 
necessarily embellish this text with 
appropriate lectures and would assign 
related reading from traditional pa- 
thology texts. In this regard, an addi- 
tional asset comes to mind in that 
this technique of learning inculcates 
more critical reading of traditional 
texts and a better grasp of the main 
features of a lecture. 

Every unit is superbly prepared. 
Special mention must be made of the 
clear, concise exposition of the rela- 
tionship between a basic pathological 
process and its local or systemic 
manifestations. This aspeet of the 
text should impress on the student 
that pathology is a vital medical sci- 
ence relating not only to the dead but 
also to the living. A prerequisite to 
the study of unit 10, “Developmental 
Abnormalities” (embryonic, fetal, ge- 
netic, and chromosomal) is the acqui- 
sition or review of basic kncwledge of 
genetics. The references given are 
traditional texts, which is quite a let- 
down for the student now accustomed 
to pregrammed instruction, unless he 
has retained a sound grasp of genet- 
ics or can find a programmed text on 
the subject. 

The only drawback to this excellent 
teaching text is the awkwardness of 
rotating the book 180° twice for each 
unit. This feature is particularly cum- 
bersome and annoying when one 
needs to check back to specific frames. 
A minor suggestion for the next 
printing is that the binding be rein- 
forced. 

The author not. only has made the 
learning of general pathclogy plea- 
surable and exciting, but also has 








-created the ‘opportunity te the stu-- 
-dent to achieve a sense of personal 
satisfaction. Finally, on behalf of 


medical students, I express the hoge 
that the author is already embarked 
on the monumental preparation off a 
programmed text on systemic patol- 
ogy. 
Sepa A. SPARLING, MD 
Fitchbarg, Mass 
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How to Live With Your Heart, by Arthur Vine- 
berg, 219 pp, $8.95, New York Times Book a, 
1975. 


Cytochromes P-450 and b,, edited by David Y, 
Cooper, Otto Rosenthal, Robert Snyder, et al, 554 
pp, $39.50, Plenum Publishing Corp, 1975. : 


Current Practice in Orthopaedic Surgery: Vol- 
ume 6, edited by James P. Ahstrom, Jr, 238. pp, 
$28.50, CV Mosby Co, 1975. 

A Primer of Water, Electrolyte and Acid-Base 
Syndromes, ed 5, by Emanuel Goldberger, 604 pp, 
$12, Lea & Febiger, 1975. 

Chirurgie des Arteriopathies Digestives, by R. 
Courbier, 304 pp, 106.50 franes, Expansion Scien- 
tifique, 1975. 

Advances in Neurosurgery 2: Meningiomas, 
edited by W. Klug, M. Brock, M. Klinger, et al, 
444 pp, $35.50, Springer-Vezlag, 1975. 

Sexual Options for Paraplegics and Quadriple- 
gics, by Thomas O. Mooney, Theodore M. Cole, 
and Richard A. Chilgren, 110 pp, $7.95, Little 
Brown & Co, 1975. 

Vitrectomy: A Pars Plana Approach, by Robert 
Machemer, 136 pp, $14.75, Grune & Stratton Inc, 
1975. 
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ea distinct pharmacokinetic profile that includes 

-> diazepam and three active metabolites 

« the one benzodiazepine with three clinically useful 
- pharmacologic properties 


© arange of clinical applications unmatched by any 


-< other benzodiazepine 
-$ dosage flexibility no other benzodiazepine can match 


: Before prescribing, please consult complete product information, a 
_ Summary of which follows: 
- Indications: Tension and anxiety states; somatic complaints which are 
“concemitants of emotional factors; psychoneurotic states manifested by 
tension, anxiety, apprehension, fatigue, depressive symptoms or agita- 
-= tion; symptomatic relief of acute agitation, tremor, impending or acute 
delirium tremens and hallucinosis due to acute alcohol withdrawal; ad- 
+ Junctively in: relief of skeletal muscle spasm due to reflex spasm to 
local. pathology; spasticity caused by upper motor neuron disorders; 
athetosis; stiff-man syndrome. Oral form may be used adjunctively in 
“convulsive disorders, but not as sole therapy. /njectable form may also 
be usad adjunctively in: status epilepticus; severe recurrent seizures; 
tetanus; anxiety, tension or acute stress reactions prior to erdoscopic 
and surgical procedures; cardioversion. 
Contraindications: Use of Injectable in infants and Tablets in children 
under 6 months of age; known hypersensitivity to drug; acute narrow 
arngle:glaucoma; may be used in patients with open angle glaucoma 
“who are receiving appropriate therapy. 
‘Warnings: As with most CNS-acting drugs, caution patients against 
hazardous occupations requiring complete mental alertness (e.g., 
- operating machinery, driving). Advise patients against simultaneous in- 
“gestion of alcohol and other CNS depressants. Withdrawal symptoms 
familar to those with barbiturates and alcohol) have occurred following 
abrupt discontinuance (convulsions, tremor, abdominal anc muscle 
‘cramps, vomiting and sweating). Keep addiction-prone individuals 
(drug addicts or alcoholics) under careful surveillance because of their 
“predisposition to habituation and dependence. Use of any crug in preg- 
nancy, nursing women or in women of childbearing potential requires 
- that expected benefit be weighed against possible hazard. 
ORAL: Not of value in treatment of psychotic patients; should not be 
:: employed in lieu of appropriate treatment. When using oral form ad- 
junctively in convulsive disorders, possibility of increase in frequency 
and/ar severity of grand mal seizures may require increase m dosage of 
standard anticonvulsant medication; abrupt withdrawal in such cases 
may also be associated with temporary increase in frequency and/or 
severity of seizures. 
INJECTABLE: When used I.V., the following procedures should be under- 
taken:to reduce the possibility of venous thrombosis, phleb?is, local irri- 
tation, swelling, and, rarely, vascular impairment. Inject slowly, taking at 
least one minute for each 5 mg (1 mi) given; do not use small veins, 
i.e., dorsum of hand or wrist; extreme care should be taken to avoid 
intra-arterial administration or extravasation. Do not mix or dilute with 
ather-solutions or drugs; do’ 20d to I.V. fluids. 
Administer with extreme care to elderly or very ìll and those with limited 
pulmonary reserve because of possibility of apnea and/or cardiac ar- 
rest; resuscitative facilities should be available. When used with narco- 
< tic analgesic, eliminate or reduce narcotic dosage at least /s and ad- 
“minister in small increments. Not recommended for OB use until addi- 
tional information is available. Should not be administered to patients in 





` shock,coma or in acute alcoholic intoxication with depression of vital signs. 


Precautions: If combined with other psychotropics or anticonvulsants, 
carefully consider individual pharmacologic effects—partict larly with 
known compounds which may potentiate action of Valium (diazepam), 
such as phenothiazines, narcotics, barbiturates, MAO inhib tors and 
other antidepressants. Protective measures indicated in higaly anxious 
patients with accompanying depression who may have suic-dal tenden- 
cies. Observe usual precautions in impaired hepatic function; avoid ac- 
cumulation in patients with compromised kidney function. Limit oral 
dosage to smallest effective amount in elderly and debilitated to pre- 
clude ataxia or oversedation (initially 2 to 24% mg once or twice daily, 
increasing gradually as neeced or tolerated). 

INJECTABLE: Laryngospasm and increased cough reflex are pcssible dur- 
ing peroral endoscopic procedures; use topical anesthetic and have 
necessary countermeasures available; hypotension or muscular weak- 
ness possible, particularly when used with narcotics, barbiturates or al- 
cohol. Use lower doses (2 to 5 mg) for elderly and debilitated, safety 
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and efficacy in children under 12 not established. 

Adverse Reactions: Side effects most commonly reported were drowsi- 
ness, fatigue and ataxia. infrequently encountered were confusion, 
constipation, depression, diplopia, dysarthria, headache, hypotension, 
incontinence, jaundice, changes in libido, nausea, changes in saliva- 
tion, skin rash, slurred speech, tremor, urinary retention, vertigo and 
blurred vision. Paradoxical reactions such as acute hyperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage; 
Sleep disturbances and stimulation have been reported: should these 
occur, use of the drug should be discontinued. 

Because of isolated reports of neutropenia and jauncice, periodic blood 
counts and liver function tests are advisable during long-term therapy. 
Minor chenges in EEG patterns, usually low-voltage fast activity, have 
been observed in patients during and after Valium (diazepam) therapy 
and are of no known significance. 

INJECTABLE Venous thrombosis and phiebitis at injection site, hypoactivi- 
ty, syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, 
hiccups, neutropenia. 

In peroral endoscopic procedures, coughing, depressed respiration, 
dyspnea, 4yperventilation, laryngospasm and pain in:throat or chest 
have beer reported. 

Dosage: Individualized for maximum beneficial effect. 

orAt-Aduits: Tension, anxiety and psychoneurotic states, 2 to 10 mg 
b.i.d. to qi.d.; acute alcohol withdrawal, 10 mg t.i.d..or g.i.d. in first 24 
hours, then 5 mg t.i.d. or q.i.d. as needed; adjunctively in skeletal 
muscle spasm, 2 to 10 mg ti.d. or q.i.d.; adjunctively in convulsive 
disorders, 2 to 10 mg b./.d. to g.i.d. Geriatric or debilitated patients: 2 
to 21⁄2 mg 1 or 2 times daily initially, increasing as needed and toler- 
ated. (See Precautions.) Children: 1 to.2¥2 mg t.i.d. er g.i.d. initially, 
increasing as needed and tolerated (not for use under 6 months). 
INJECTABLE Usual initial adult dose is 2 to 20 mg I.M. or iV., depending 
on indication and severity. Larger doses may be required in some con- 
ditions (tetanus). In acute conditions injection may be repeated within 
1 hour, although interval of 3 to 4 hours is usually satisfactory. Lower 
doses (usually 2 to 5 mg) with slow dosage increase ‘or elderly or de- 
bilitated patients and when sedative drugs are added. (See Warnings 
and Adverse Reactions.) 

LM. use: ay deep injection into the muscle. 

LV. use: inject slowly, take at least one minute for each 5 mg (1 mi} 
given. Do not use small veins, i.e., dorsum of hand or wrist. Use ex- 
treme care to avoid intra-arterial administration or exiravasation. Do not 
mix or dilute with other solutions or drugs; do not ade to LV., fluids. 
Moderate psychoneurotic reactions, 2 to 5 mg I.M. ar LV. and severe 
psychoneurotic reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours 
if necessary; acute alcoholic withdrawal, 10 mg I.M. or LV. initially, then 
5 to 10 mz in 3 to 4 hours if necessary; muscle spasm, 5 to 10 mg 
LM. or LV initially, then 5 to 10 mg in 3 to 4 hours if necessary 
(tetanus may require larger doses); status epilepticus, severe recurrent 
convulsive seizures, 5 to 10 mg I.M. or LV. initially, repeat in 2 to 4 
hours if necessary. In endoscopic procedures, titrate |.V. dosage to de- 
sired sedative response, generally 10 mg or less but up to 20 mg (if 
narcotics are omitted) immediately prior to procedure; if |.V. cannot be 
used, 5 to 10 mg I.M. approximately 30 minutes pricr to procedure. As 
preoperative medication, 10 mg |.M.; in cardioversioa, 5 to 15 mg IV., 
within 5 to 10 minutes prior to procedure. Once acute symptomatology 
has been properly controlled with injectable form, patient may be 
placed on oral form if further treatment is required. 

Management of Overdosage: Manifestations include-somnolence, con- 
fusion, coma and diminished reflexes. Monitor respiration, pulse, blood 
pressure; employ general supportive measures, I.V. fluids, adequate 
airway. immediate gastric lavage indicated for overdesage with tablets. 
Use levarterenol or metaraminol for hypotension, caffeine and sodium 
benzoate for CNS-depressive effects. Dialysis is of limited value. 
Supplied: Tablets, 2 mg, 5 mg and 10 mg—bottles əf 100 and 500; 
Tel-E-Dose® (unit dose) packages of 100, available in trays of 4 
reverse-numbered boxes of 25, and in boxes containing 10 strips of 10; 
Prescription Paks of 50, available singly and in trays of 10. Ampuls, 2 
mi, boxes of 10; Vials, 10 mi, boxes of 1; Tel-E-Ject® (disposable 
syringes), 2 ml, boxes of 10. Each mi contains 5 mg diazepam, com- 
pounded with 40% propylene glycol, 10% ethyl alcohol, 5% sodium 
benzoate and benzoic acid as buffers, and 1.5% benzyl alcohol as pre- 
servative. 
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tivity to gentamicin is a contraindication te its use. 


WARNINGS See Warning Box. 


PRECAUTIONS Neuromuscular blocxade and 
respiratory paralysis have been reported in the cat 
receiving high doses (40 mg./kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered to 
patients receiving neuromuscular blocking agents, 
such as succinylcholine and tubocurarine. 

Treatment with gentamicin may result in overgrowth 
of nonsusceptible organisms. If this occurs, appro: 
priate therapy is indicated. 


ADVERSE REACTIONS: 

Nephretoxicity: Adverse renal effects. as demon- 
strated by rising BUN, NPN, serum creatinine and 
oliguria. have been reported. They occur more 
frequently in patients with a history of renal impair 
ment treated with larger than recommenced dosage. 

Neurotoxicity: Adverse effects on both vestibular 
and auditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss. 

Numbness, skin tingling. muscle twitching, and 
convulsions have also been reported. 

Note: The risk of toxic reactions is low in patients 
with normal renal function who do not receive 
GARAMYCIN Injectable at higher doses or for longer 
periods of time than recommended. 

Other reported adverse reactions, possibly related to 
entamici, include increased serum transaminase 
SGOT. SGPT), increased serum bilirubin, transient 

hepatomegaly, decreased serum calcium: splenomeg- 
aly, anemia. increased and decreased reticulocyte 
counts, granulocytopenia, agranulocytosis. thrombo- 
cytopenia, purpura: fever rash, itching, urticaria. 
generalized burning, joint pain. laryngeal edema: 
nausea, vomiting, headache, increased selivation. leth- 
argy and decreased appetite, weight loss. pulmonary 
fibrosis, hypotension and hypertension. 




















DOSAGE AND ADMINISTRATION 
GARAMYCIN Injectable may be given intrarnuscularly 
or intravenously. 
For Intramuscular Administration: 
Patients with normal renal function’ 

dults: The recommended dosage for 
GARAMYCIN Injectable for patients with serious 
infections and normal renal function is 3 mg./kg/ day, 
administered in three equal doses every 8 hours. 

For patients weighing over 60 kg. (132 Ib.), the usual 
dosage is 80 mg. (2 ml) three times daily. For patients 
weighing 60 kg. (132 Ib.) or less. the usual dosage is 
60 mg. (1.5 mi.) three times daily. 

In patients with life-threatening infections, dosages 
up to 5 mg./kg./day may be administered in three or 
four equal doses. This dosage should be reduced to 
3 mg./kg./day as soon as clinically indicated. = 

“In children and infants. the newbom, and patients 
with impaired renal function. dosage must be adjusted 
in accordance with instructions set forth in the 
Package Insert. 

For Intravenous Administration: 

The intravenous administration of GARAMYCIN®: 
Injectable is recommended in those clrcumstances =: 
when the intramuscular route is not feasible teg, 
patients in shock. with hematologic disorders. with. 
severe bums, or with reduced muscle mags). i 

For intravenous administration in adults, a single 
dose of GARAMYCIN Injectable may be diluted in. 100 
or 200 ml. of sterile normal saline or in a sterile solu: 
tion of dextrose 5% in water: in infants and children, 
the volume of diluent should be less. The concentra: 
tion of gentamicin in solution in both instances should 
normally not exceed 1 mg./ml. (0.1%). The solution is 
infused over a period of one to two hours. 

The recommended dose for intravenous adminis- 
tration is identical to that recommended for intra- 
muscular use. 

GARAMYCIN Injectable should not be physically 
premixed with other drugs. but should be administered 
separately in accordance with the recommended route 
of administration and dosage schedule. 

HOW SUPPLIED GARAMYCIN Injectable. 

40 mg. per ml.. is supplied in 2 ml. (80 mg.) multiple: 
dose vials and in 1.5 ml. (60 mg) and 2 mil. (80 mg) 
disposable syringes for parenteral administration. 

Also available. GARAMYCIN Pediatric Injectable, 
10 mg. per ml.. supplied in 2 mi. (20 mg) multiple 
dose vials for parenteral administration. 

oO. JUNE 1975 
AHFS Category 8:12.28 


For more complete prescribing details, consult 
Package Insert or Physicians’ Desk Reference. 
Schering literature is also available from your 
Schering Representative or Professional 
Services Department, Schering Corporation, 
Kenilworth, New Jersey 07033. 
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imal preoperative skin degerming —BETADINE Surgical Scrub. Chosen 
A for Apollo 11/12/14 splashdowns, BETADINE Surgical Scrub provides 
n microbicidal lather for prepping the operative site... kills both gram- 
and gram-negative bacteria (including antibiotic-resistant strains), fungi, 
uses, protozoa and yeasts... promptly achieves full microbicidal effect with 
age. (In the rare instance of local irritation or sensitivity, discontinue use 
individual.) 














‘9 enhance antisepsis ~ BETADINE Solution or BETADINE Aerosol Spray. After 
inital prepping with BETADINE Surgical Scrub, paint the operative area with 
BETADINE Solution (chosen by NASA for the Skylab mission), or spray with 
BETADINE Aerosol Spray...both are fully microbicidal and film-forming... 

maintain microbicidal activity in the presence of blood, pus and serum...treated 
area may be bandaged, taped or covered by a cast. 


To help maintain postoperative antisepsis— Reapply BETADINE Solution or 


- BETADINE Aerosol Spray after suturing and during redressing. BETADINE 
microbicidesa are S vir ueily n@nirstating and dqr pot stain skin and natural fabrics. 
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The EMI-Scanner CT5005 can resolve picture 
elements as small as 0.75 mm x 0.75 mm. 





Gate 


The EMI CT5005 head and body scanner provides 


CT Scans, 


Cranium 





to calcaneus 


Like its companion system—the EMI CT1010 Neuro 
C.T. Scanner—our new EMI-Scanner CT5005 


Advanced General Diagnostic C.T. 
System is based on fully proven tech- 
nology that has established EMI as 
the unrivaled world leaderin comput- 
erized tomographic scanning. This 
new head and body scanning system 
combines the capability for excep- 
tional resolution, definition and ac- 
curacy in the pictures produced, a 
very fast scanning cycle, unusually 
powerful computing capability and 
other advanced features that con- 
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First in CT 
system 
engineering 





tribute to ease-of-operation and efficient patient 
handling. The CT5005 General Diagnostic System 


can be tailored by selection of the 
appropriate choice of peripherals 
and software packages to meet spe- 
cific clinical needs. Obviously, for 
the radiologist and referring physi- 
cian alike, the quality of the scan 
picture itself is the final proof of any 
CT system's performance. The EMI- 
Scanner System has met this test 
in hundreds of institutions. It is the 
world’s only fully proven scanner sys- 
tem. For information, call us or write. 


3605 Woodhead Drive, Northbrook, Ilinois 60062 Telephone: (312) 564-2000 





















































NORTHWICK PK HOSPITAL 








BRYT 


Superior diagnostic information in every EMI-SCAN: 


A bright 
window 


The picture you see above is a reproduction of an 
EMI-SCAN. The EMl-Scanner CT5005 Advanced 


General Diagnostic C.T. System 
(cranium and body scanner) results 
in pictures composed of more than 
300,000 X-ray readings. The CT5005 
differentiates between tissue densi- 
ties that can vary by as little as one 
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CT 
imaging, 
worldwide 


of the total scan picture to be enlarged four times. 
This special viewing facility may be operated com- 


pletely independently of the in-use 
status of the main installation—either 
at the scanner site or a remote loca-: 
tion. Additional diagnostic display 


and data processing options are pro- - 


vided to meet specific clinical needs. 
The EMi-Scanner is unexcelled in 
accuracy, resolution, andclinicalver- - 
satility. It is unrivaled in clinical ac- 
ceptance and use, worldwide, There 
is no brighter diagnostic window. For 





























post-surgical infections... 


*due to indicated susceptible organisms 









































Surgical rections usually require irnmediate treatment. In these 
nemedical judgment and the use of Ancef, when appropriate, can save 
hile waiting for lab results. Ancef' offers: 


road ¢overage of the major areas of post-surgical infection 
Skin and TOTEN intoeniois; 


A bela amolyti ic peli ci and zak ae of AA 


: -Respiratory Tract Infections: 
“St cus pNeumoniae (lormerly D. pneumoniae), Klebsiella 
“spec © Hemophilus influenzae, Staphylococcus aureus (penicillin-sensitive 
and Sewicillin-resisiant) and group A beta-hernolytic streptococci 
Urina Tract Infections: 
: roteus mirabilis, Klebsiella species and some 
str “is of enterobacter and enterococci. 


High and prolonged serum levels 

Single © geam IV injections in healthy adult volunteers produced 
average peak serum levels of 190.0 mcg/mi. At four hours, 
levels cf 16.5 mcog/mi were still present. 


nvenient IV or IM administration at same dosage schedule . 


hen lab taste return, ifthe indicated organism is sensitive to Ancef —and 
ances are it will be—therapy is already under way. If itisn't sensitive, then 
af should be discontinued and an appropriate antibiotic should be selected. 
erse Feactions 
ed adverse reactions include pain on injection, rash, G.I. symptoms. 
Rus and phlebitis. For a complete list of reported adverse reactions, 
ase see nex! page. 


nith Kline & French Laboratories 
gon of SrathKline Corporation, Philadelphia. Pa. 


a m mg, 500 mg, and 1 gram vials 





: brand of sterile 
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ore prescribing, see complete prescribing information n SK&F 
literature or PDR. The following is a brief summary 
DESCRIPTION 
Ancef™ (sterile cefazolin sodium, SK&F) is a semi-synthetic cephalo- 
sporinfor parenteral administration. Itis the sodium salt of 3- {[(5- 
methyl-1,3.4-thiadiazol-2-yl) thio]methy! } -8-oxo-7-[2-(1 H- etrazol-1-y!) 
acetamido]-5-thia- 1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid. The 
“sodium: content is 46 mg. per gram of cefazolin 
ACTIONS i 
Microbiology: /n vitro tests demonstrate that the bactericidal action of 
cephalosporins results from inhibition of cell wall synthesis. Ancef' is 

` active against the following organisms in vitro: 
Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 


Group A beta-hemolytic streptococci and other strains of streptococci 
(many strains of enterococci are resistant) 
Streptococcus pneumoniae (formerly 
oD). pneumoniae) 

‘< Eseherichia coli 
Proteus mirabilis 


‘Most strains of Enterobacter cloacae and indole positive Proteus 
F vulgaris, P. morgani, P. rettgeri) are resistant. Methicillin-resistant 
staphylococci, serratia, pseudomonas, mima. herellea species are 
almost uniformly resistant to cefazolin 
INDICATIONS 

‘Ancel (sterile cefazolin sodium, SK&F) is indicated in the trzatment of 
t llowing serious infections due to susceptible organisms: 
‘Respiratory tract infections due to Streptococcus pneumoniae 
-tormery D: pneumoniae), Klebsiella species. Hemophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), and 
“group A beta-hemolytic streptococci 
Injectable benzathine penicillin is considered to be the drug of choice 
intreatment and prevention of streptococcal infections, including the 
‘prophylaxis of rheumatic fever. Ancef is effective in the eradication 
of streptococci from the nasopharynx, however, data establishing the 
efficacy of Ancef in the subsequent prevention of rheumatic fever are 
notavaiiable at present. 
Genitourinary tract infections due to Escherichia coli, Pro‘eus 
mirabilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 
< Skin and soft-tissue infections due to Staphylococcus aureus (peni- 
cillin-sensitive and penicillin-resistant) and group A beta-hemolytic 
streptococci and other strains of streptococci. 
-Bone and joint infections due to Staphylococcus aureus. 


i Septicemia dueto Streptococcus pneumoniae (formerly P. pneumon- 


Klebsiella species 
Enterobacter ae-ogenes 
Hemophilus influenzae 


“jae. Staphylococcus aureus (penicillin-sensitive and peniciiin-resistant), 


: Proteus mirabilis, Escherichia coli, and Klebsiella species 


‘Endocarditis cue to Staphylococcus aureus (penicillin-sensitive and 
oN penicillin-resistant), and group A beta-hemolytic streptococc: 
Appropriate culture and susceptibility studies should be pe tormed to 
‘determine susceptibility of the causative organism to Ance“. 
CONTRAINDICATIONS 
Ancef (sterile cefazolin sodium, SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics 
WARNINGS. - 
BEFORE CEFAZOLIN THERAPY IS INSTITUTED, CAREF JL INQUIRY 
SHOULD-BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALO- 
SPORING DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
EPINEPHRINE AND OTHER EMERGENCY MEASURES. 
= There is. some clinical and laboratory evidence of partial. cross-aller- 
geénicity of the penicillins and the cephalosporins. Patients have‘-been 
reported to have had severe reactions {including anaphylaxis) to 
botn drugs. 


Any patient who has demonstrated some form of allergy. operated 


to drugs shou'd receive antibiotics Gauliously. No exception should 
be made ith regard to'Angef: 


jection: 250 mg, 500 mg, and 1 gram vials 


Usagein Pregnancy: Safety of this product for use during pregnancy 
has no been established. 

Usage in infants: Safety for use in prematures and :nfants under 

1 month of age has not been established. 

PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsus ceptible organisms. Careful clinical observation of the patient 
is essential 


When ‘Ancef is administered to patients with low urinary output 
because of impaired renal function, lower daily dosage is required {see 
dosage instructions). A false positive reaction for glucose in the urine of 
patients on ‘Ancef has occurred with Clinitest® tablets solution. 
ADVERSE REACTIONS 

The following reactions have been reported. 


Hypersensitivity: Drug fever, skin rash, vulvar prurtus, and eosino- | 
philia have occurred. 


Blood:'Neutropenia. leukopenia, thrombocythemia and positive mec 
and incirect Coombs tests have occurred. 


Hepatis and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinical evidence of renal 
or hepatic impairment 

Gastrovntestinal: Nausea, anorexia, vomiting, diarrhea, oral can- 
didiasis (oral thrush) have been reported 


Other: Pain at site of injection after intramuscular administration has: 
occurred, some with induration. Phlebitis at site of injection has been 
noted. 

DOSAGE AND ADMINISTRATION 

‘Ancef may be administered intramuscularly or intravenously after 
recons'itution 

Dosage 

In adults, usual dosage for pneumococcal pneumonia is 500 mg. every 
12 hours. In acute, uncomplicated urinary tract infections, usual dosage 
is 1 gram every 12 hours. tn mild infections caused by susceptible 
Gram positive cocci, usual dosage is 250 to 500 mg. every 8 hours. 

in moderate to severe infections, usual dosage is 500 mg. to 1 grarn 
every 6.to 8 hours. ‘Ancef' has been administered in dosages of 6 grams 
per day in serious infections such as endocarditis 


‘Ancef may be used in patients with reduced renal function with the 
followieg dosage adjustments: Patients with a creatinine clearance of 
55 mi./min. or greater or a serum creatinine of 1.5 mg. % orlesscan 
be given full doses. Patients with creatinine clearance rates of 35 to 

54 mi./min. or serum creatinine of 1.6 to 3.0 mg. % can also be given 
fulldoses, but dosage should be restricted to at least 8-hour intervals. 
Patients with creatinine clearance rates of 11 to 34 ml/min. or serum 
creatinine of 3.1 to 4.5 mg. % should be given 1/2 the usual dose every 
12 hours. Patients with creatinine clearance rates of 10 mL/min. or less 
or serun Creatinine of 4.6 mg. % or greater should be given 1/2 the 
usual dase every 18 to 24 hours. All reduced dosage recommenda- © 
tions apply after an initial loading dose appropriate to the severity of 

the infection. 


in children, a total daily dosage of 25 to 50 mg. per kg. (approximately 
10 to 20 mg. per pound) of body weight. divided into three or four-equal 
doses. s effective for most mild to moderately severe infections. Total: 
daily desage may be increased to 100 mg. per kg. (45 mg. per pound} 
of body weight for severe infections. Since safety for use in premature 
infants and in infants under one month has not been established, the ; 
use of 'Ancef in these patients is not recommended. 

For additional information on dosage and administration, see package 
literature or contact your SK&F Representative. 

HOW SUPPLIED 

Ancef (sterile cefazolin sodium, SK&F) — supplied in vials equivalent to 
250 me., 500 mg: or 1 gram of cefazolin: in Overfill (' piggyback") 
Vials for intravenous admixture equivalent to 1 gram-of cefazolin: and 
in Pharmacy Bulk Vials equivalent to 5.grams or 70 grams of cefazolin. 


Smith Kline & French Laboratories 
Division of Smithk ine Corporation, Philadelphi ia, Pa. 





A Perspective 


- ‘Te are confronted in the medical and popular press by 
a variety of management plans to establish a diag- 
osis anc then to initiate therapy for patients with breast 
masses suggestive of malignancy. Some of these plans are 
_ ational and appropriate to certain types of surgical prac- 
_ tices. Some suggestions are meant simply to be useful 
_ Yeports of small aspects of the overall care of patients who 
- may have a frightening and dangerous disease. Each may 
tend to confuse the busy surgical practitioner. 
It is reassuring to remember that surgery already has a 
ethod ef one-stage tissue diagnosis-operative therapy 
has been perfected by surgeons and pathologists over 
ceurse of many years. Fresh-frozen or rapid histopath- 
ologie diagnosis from needle or excisional biopsy material 
_ submitted from the operating room has clearly been 
_ successful, feasible, and desirable, if not nearly ideal. 
‘Surgeons who are at ease in the use of this method also 
understand the individuality of each patient with possible 
breast malignancy. Their surgical consultation is an 
mpathic explanation of the proposed management of the 
hole patient, the need for diagnosis without imprudent 
lay, the risks of the disease and the surgery, and the 
ticipated result. Utilizing and understanding today’s 
nsitive detection measures, most of these surgeons can 
diet with considerable accuracy the eventual diagnosis 
jost detected breast masses, even though these masses 
ay be impalpable. This prediction skill, together with an 
iderstanding of the overall health status of the patient, 
lifates the planning for surgery at the earliest possible 
































Most surgeons who utilize the one-stage surgical biopsy- 
man plan are realistic. They know the potential bene- 


he winter of 1975, the American Medical Association, 
_ in an understandable mood of tightening its financial 
It, emp oyed three management firms to examine the 
tion of its publications. Among the recommendations 
nerging from their reports was a suggestion that the 
might examine employing an outside publisher to 
le the specialty journals under AMA supervision. 
| Several publishing firms made offers. The offers were 
carefully studied. The Board of Trustees and the House of 
Delegates have now judged that that part of the AMA’s 
: educational mission which the journals represent will be 
better served by maintaining the present method of dis- 














- fits of ‘extensive preoperative scanning and radiologi 
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screening tests in patients with bone pain. But they are 
also aware that these tests, as measured by today’s limi 
tions of method, are not contributory, timely, economical, 
or even reasonably indicated in all patients with probable : 
breast malignancy. Too, they are aware that a separat 
biopsy specimen taken days or weeks prior to definitive 
surgery may erroneously sample the breast, may produc 
errors in clinieal staging, may cause multiple periods of 
patient anxiety, and may allow occasional serious therapy 
delay through patient misunderstanding, her seekin 
multiple professional or nonprofessional opinions, or her 2 
simple flight from a threatening situation. l 

It must not be forgotten that while detection of malig- 
nancy is the role of the clinician, the diagnosis of malig- 
nancy is still based on the pathologist’s interpretation of 
the submitted sample. Similarly, it must not be forgotten : 
that benignancy of one sample is never a substitute for 
proper therapy of a suspicious mass. Excision, where — 
benignancy is likely, is the preferred method of biopsy, aso 
it provides adequate tissue for study, avoids sampling — 
error, allows uncontaminated surgical restoration of breast 
continuity, and prevents the problem of persisting abnor- 
mality postbiopsy. Needle or drill biopsy at the operating 
table is an acceptable alternate if malignancy is likely, 
provided that excisional biopsy is done immediately where 
malignancy is not found. 

The diagnostic process of breast biopsy in the operating 
room followed by immediate appropriate therapy. still. 
remains the standard against which all other management 
plans must be measured. Moreover, when the pathologist is 
a real person rather than a written report, when he shares 
with the other operating room members not only a rapi 
report, but a valued perspective, a bit, of knowledge, advice y 
or a friendly word, then all involved will again recognize 
that the teamwork of medicine is still human and 
concerned and functioning for the benefit of the individual ! 
patient. 





Joun S. Ween, MD . 
Rochester, Minn 


Since rumors have been abroad that the state of the 
specialty journals was unsettled, that of some—the 
ARCHIVES OF SURGERY particularly—more so than others, 
we are happy to report to our readers that for the. 
foreseeable future there will be no change. No change, that 
is, in the manner in which they may arrange to receive the 
journal, whether by benefit of AMA dues or by subserip- 
tion. The Editors are, of course, continually reappraising 
the content and format, with a view to maintaining an 
upward curve of improvement. ae 

RICHARD WARKEN, MD: 
Chief Editor ; 
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‘mperforate Anus 


iliam B. Kiesewetter, MD (Guest Editor); 
lexander H. Bill, MD; Harold H. Nixon, BM, FRCS; 
Thomas V. Santulli, MD 


































\ R KIESEWETTER: Imperforate anus is a lesion of real 
relevance to many in the surgical community, 
particularly that growing group of specialists, the pediatric 
rgeons. At the Children’s Hospital of Pittsburgh, a 
recent review showed that 284 patients have been treated 
‘or this anomaly over the 25-year period, 1945 tc 1969, with 
ate follow-up data available. This represents 1.2% 
| of the admissions to the general surgieal service. 
i f the pertinency of this subject, two distin- 
hed surgeons from the United States and one who has 
eticed for almost three decades in London’s famed 
ospital for Sick Children have contributed answers to a 
group of ten questions submitted to them on this subject. 
Differences of opinion were not able to be discussed 
_ beeause of geographical separation, and so I have taken the 
iberty of some editorial comment, which appears after the 
_ panel has answered the questions. 
- Question 1: An 18-hour-old male child is referred to you with 
` an obvious lack of an anal opening. What studies would you 
utilize to arrive at a therapeutic decision? What would your 
immediate and long-range therapeutic plans be? 

Dr Br: The immediate problem with this 18-hour-old 





.. Accepted. for publication Nov 25, 1975. 
- Edited by William B. Kiesewetter, MD, Professor of Pediatric Surgery, 
University of Pittsburgh, Surgeon-in-Chief, Children’s Hospital of Pitts- 
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-Columbia University, Surgeon-in-Chief, Babies Hospital, New York. 
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requests to Children’s Hospital of Pittsburgh, Pittsburgh, PA — 






male caild is to decompress the obstructed intestinal tract. 
One first of all needs to be sure that there are no ot T 
obstruztions, such as in the esophagus or în the duodenum. 
This information can be obtained by passage of a catheter 
into the stomach to eliminate atresia of the esophagus, and 
by a fiat film of the abdomen to rule out atresia o: 
duodenum. . 

The next question is whether the rectum is really high, o 
whether there is a rectal opening just at the perineum or 
near it. This information will be obtained usually by 
inspection of the perineum. If this is flat, there is usual F 
relatively high rectum; whereas if there is a dimpled a 
on the perineum, very often there is a tiny opening lead 
to the lower rectum. BER 

In the long-term therapeutic plan, one wishes to estab 
lish a connection between the colon, the area of the anus 
and the skin, so that the colon passes through the levato! 
muscles. In addition, the usual fistula between the lowe: 
rectum and either the perineum or the urinary tract. mus 
be closed. ee 

Beyond that, other congenital anomalies must be sough 
out and defined. Plans for their management must. b 
made at leisure after the intestinal obstruction has. bee) 
dealt with. cee 

Mr Nixon: Study of the patient would include clinica 
examinations, both local and general, an anorectal inverta 
gram (lateral view), and a chest x-ray film in order t 
demonstrate the development of the saerum for possibl 
neurogenic deficit and to exclude evidence of associate: 
abnormalities. This x-ray film, however, is unreliable fo 
determining the level of the anorectal anomaly. One woul 
then pass a stiff size 12 French catheter into the stomach t 
exclude esophageal atresia. A urine specimen would b 
examined for squames that would demonstrate meconiur 







< 











imperforate. nus—Kiesewetter et 





openir gon the perineum, primary anoplasty 

ttempeč by incision, going no deeper than 

- skin. If bowel is not immediately evident, 
desist, and lo a colostomy and work-up. Urinary problems 
may need tior or concomitant treatment. Postoperative 
surveillane is as important as the operative procedure in 
all cases. 
If no oridee is visible and the inv ertogram suggests a 
igh powch more than 2 cm from the skin, one should 
__ proceed to @ right transverse colostomy as the primary 
procedure. Further management after the colostomy 
ae should inelwde daily dilation for three months, an intra- 
venous pyebgram (IVP), voiding cystourethrogram, distal 
loopogram “to assess the anomaly and associated urinary 
anomalies),.and weekly irrigation of the distal loop until 
a definitive surgery can be performed. For anorectal agen- 
esis withorwithout rectourinary: fistula in male patients, a 
sacrcabdonr noanal ‘ ‘pull-through” (endorectal) procedure 
6 to 9amenths of age is recommended. 
Dr Santerre Urine examination should be done for 
meconium cells, which would indicate the presence of a 
_ rectourinars fistula. Urine culture and sensitivity studies 
must be doxe, and a blood urea nitrogen level should be 
obtained, 
< As there ïs no visible fistula in this 18-hour-old male 
fant, xrar studies should be done to help determine the 
of the rectal pouch. These are taken with the baby 
Id in the nverted position and the legs placed at right 
angles to tke trunk. The roentgen beam is centered over 
greater: trochanters to eliminate the overlap of the 
al benes by the femurs, making the lowest ossified 
argin of tue ischia clearly visible. A marker is placed on 
e anal dimple for reference. However, we relate the most 
tal pregression of air in the bowel to the level of the 
west ossified margin of the ischia, instead of measuring 
e distance to the marker at the anal dimple. 
At the same time, it is important to obtain good x-ray 
ilms of “he sacral spine for anomalies. A voiding cyst- 
rethrogram is done for vesicoureteral reflux, megacys- 
_ or reetaurinary fistula. A plain x-ray film before 
ation cf the contrast material into the bladder may 
ow air within the bladder, indicating a rectourinary 
mmunicateon. 
, shouid 3e emphasized at this point that the failure to 
d meccniem cells in the urine or the failure to demon- 
a- retourinary communication on the voiding 
stouretnrczram does not rule out a rectourinary commu- 
ation, Singe the fistula may be occluded by inspissated 
um. 
evera: occasions we have injected contrast medium 
the recsal pouch through the perineum in order to 
ain good «ray visualization of the pouch or of a fistula, 
uld it be gresent. This is not recommended as a routine 


















































































divided sizmoid eony s since in two thirds of Su 
patients, there will be a fistulous communication to th 
urethra or bladder. In selected cases, the perineal approa 
may be used to correct this anomaly in the newborn p 
this procedure should be reserved to the experien 
pediatric surgeon. The essential ingredients for su 
approach are clear roentgenographic evidence of a 
pouch (ie, level of air below the ischial spine, which woul 
put it well within 1.5 em of the anal dimple); the presene ; 

a “beak” at the posterior lower end of the air column in the 
rectum, indicating forward movement of the rectum by 
puborectalis sling, which would imply that the bowel is 
below the sling; and the absence of a rectourinary commu: 
nication. It should be emphasized that the perineal 
approach in such an infant is risky; it may ruin the infa 
chances for a good result if there should prove to be 
urinary fistula or the anomaly is not a low one. 

Long-range therapy in this infant who has had a divi 
sigmoid colostomy would consist of distal colostomy stud 
with contrast medium (distal loopogram) at a later. date 
try to define the level of the rectal pouch and to delineate 
rectourinary communication, should one exist. 

Definitive repair of the anomaly is done at 6 to 12 
months of age or when the infant weighs about 9 kg. 
Abdominoperineal repair of the anomaly with its usually 
attendant rectourethral (or less commonly, rectovesical) 
fistula is performed. We have used the sacroabdominoper- 
ineal approach for the repair, but have not found it. 
necessary, since we can clearly visualize the puborectalis 
sling with the help of the faradic stimulator at the time 
the abdominoperineal pull-through procedure. In ‘low. 
anomalies, even with a low rectobulbar fistula, where the 
bowel has clearly traversed the puborectalis sling, we have 
used the sacroperineal approach successfully. In. those. 
instances where studies have shown that the rectal pouch i is 
below the puborectalis sling and there is no evidence of a a 
rectourinary fistula, perineal anoproctoplasty has given 
good results. The divided sigmoid colostomy is closed. 
(resection of both colostomy stomas with end-to-end colo- 
colostomy) when the anorectal canal is well healed, soft, 
without stricture or prolapse, and admits a No. 11 Hegar 
dilator. Often, one or more subsequent anoplasties are 
necessary for either stricture or prolapse. However, the 
colostomy is not closed until we are satisfied with the — 
anatomic and functional status of the anorectal canal, 


Question 2: How do you diagnose the level of blind bowel? ae a 
Why is it important? fee 


Dr Bit: Approximately one half of the infants with so- 
called imperforate anus actually have an anterior: opening | 
on the perineum. This may not be at all obvious on first- 
examination. However, the presence of a dimple anterior 
to the normal position for the anus suggests that there i 
such an opening. Very often, there will be a ridge g 
anteriorly across the opening. Attempt at passa; 
probe or a tiny hemostat through such an opening may be 
rewarded by the appearance of meconium. aa 
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Rectourethral, 





‘actovesical i bulbar 
Anocutaneous: ‘ Visible 
` a@novulvar, 
: anovestibular 
Visible 


not easily visible 


urogenital sinus 


cystourethrogram 







































low ilera x-ray film should be taken, with a Gee at 
»sition for the anus. The distance between the air and 
arker may be helpful, but it may be misleading. If it 
is very close to the marker, this is helpful. If the gas bubble 
tant from it, it may mean that it has been stopped by 
onium in the distal end of the rectum. 
use a large needle on a large syringe in an attempt to 
pirate contents from the rectum through the perineum. 
ne with complete aseptic precautions. The needle 
be size 14 or 16 French. Return of meconium will 
the height of the lower rectum. The importance of 
easurement lies in the definitive approach that one is 
ag to use. In the case of a very low-lying rectum, it may 
be possible | to dissect free the rectum through a perineal 
cision and to bring the opening down without an abdom- 
inal approach. Otherwise, a combined abdominoperineal 
peration, after preliminary colostomy, will be necessary. 
Mr Nixon: Clinical inspection and distal loop radiog- 
p ‘oopogram) will help establish the level of the blind 





: re many fallacies with the invertogram. It is 
t to distinguish low anomalies easily treated by 
rgery with 92% normal continence from the more 
igh supralevator anomalies, requiring major 
nd giving poorer results. Unnecessary major 
i for low anomalies can jeopardize otherwise excel- 


R SANTULLE Ifan opening is visible in the male infant 
e on the perineum, the anomaly is a low one, that 
e bowel has traversed the puborectalis sing. X-ray 
to determine the e Tevel of the pouch are of little or no 





Mecónlumi in urine; invented x-ray films; : 
Same diagnost.c procedures as recto- 


Female Infants 


Normal vagina’ orifice, meconium 
seen coming from vagina; opening 


The single-opening, distinctive 
appearance of perineum and 


Extremely rare, meconium in urine, 
inverted x-ray films, voiding 






Management 






Cut-back anoplasty as: neonate. 

Divided sigmoid colostomy. as new- 
born; abdominoperineal or sacro- 
perineal pull-through at 8-12 mo: 

Divided sigmoid colostomy as new~ o. 
born; abdominoperineal or sacro=. 
abdominoperineal at 8-12 mo |. 





Cut-back anoplasty as neonate* 





Divided sigmoid colostomy, then q 
perineal or sacroperineal repair at: | 
8-12 mo 

Divided colostomy, then abdomino- oot 
perineal or sacroabdaminoperinea! a 
at 8-12 mo as 

Same as high rectovaginal 


Divided sigmoid colostomy, then: ab- 
dominoperineal or sacroabdomino- 
perineal at 8-12 mo 


* Perineal. anoproctoplasty with “transplantation” of the anus is done later in those patients in whom the opening is too clase to the vagi- 


the infant has a colostomy, then a distal loopogram study is 
done, which will help determine the level of the pouch « 
even visualize a fistula to the urinary tract. Le 
In tke absence of a visible opening, it is important: to 
determine the level of the blind pouch in planning. the 
operative approach. In a clearly low anomaly, withou 
rectobtlbar fistula, the repair may be done in the new 
period through a perineal approach. In the high anomaly, 
or in the presence of a rectourinary fistula, a divided and 
separated colostomy is the primary operation in ai he 
newborn infant. ; 














Question 3: How do you diagnose and manage the fist 
frequently found in imperforate anus? 


Dr Bilt: As stated above, about one half of the mal 
infants with imperforate anus have a fistula opening 
the perineum, or at times travelling along the raphe of the 
scrotum, in the form of a little black tube filled with 
meconium and visible through the skin. These openings are 
always anterior to the normal position of the anus and ean 
be dealt with locally through a perineal operation. The 
other fistulas are most often into the prostatic urethra, but 
may be lower in the urethra or higher in the bladder. I 
attempt to define the fistula by roentgenography with 
urethrogram. These must be dealt with at the later, 
definitive procedure. Occasionally, the high fistula | 
urinary tract can be divided as one does a colostomy, 
most eften the colostomy is done, leaving. the fist 
place. The fistula will then be divided at the time of 
definitive operation. 

Almost all female infants have a fistula, In onde 
incidence, they are most frequently rectovulvar. less 0 
rectovaginal, and rarely rectocloacal. Inspection, vagi 
copy, and eystoscopy are helpful in diagnosing these h 
types: A Umited local sroplasty ‘will correct the low 




















Ne Pistalas. below the hymen are ‘enlarged and 


d as “ectopic anus.” A minority need a later second- 
speration to separate the vaginal and fistulous orifices 
ie reasons (not for continence). Local construc- 
tio ofa perineal body will ubaally be preferable to a 
neal anal transplant. 
Dr Savrvnur The diagnosis and management of fistulas 
ale and female infants are summarized in the Table. 


Question 4: What associated anomalies should be looked for 
imperforate anus? 


Dr Brit: The most frequent anomalies seen are in the 
rinary iract. These must be looked for within the first 
week of Eve. Other serious anomalies include the atresias of 
he duodenum and the esophagus. Next in importance are 
iac anomalies. Additionally, there may be skeletal 
norma ities, particularly of the spine. The anomalies of 
sacram are of great importance, in that they may 
icate a failure of the development of the nerves to the 
srineum, including the rectum and the bladder. Other 
keletal abnormalities, such as hemivertebrae, may require 
hiele management to prevent later crippling spinal 


= important. Vertebral anomalies, while often 
esent, to not require early treatment. Limb deformities 


: The urologic anomalies are often multiple and 
ey may inelude actual absence of one kidney or 


iee, the obstruct vé lesions of the urinary tract 
i gest num aber as life-threatening complications, 


Jaris is f ‘utmost importance. 
e Both congenital and neurogenic genitouri- 


onde ureteric ple janine if bilateral) or 
T Heptruction are ae “asain because of 


Dr SANTULLE = urologic nate and 
priate work-up procedures are outlined below: 


Urologic Anomaly ~ ; 
Hydronephrosis IVP 
Hydroureter IVP 
Vesicoureteral reflux Voiding eystourethrogram 2 
Renal agenesis, unilateral IVP 
Hypoplastic kidney IVP 
Crossed renal ectopia IVP 
Double collecting system IVP 
Neurogenic bladder Watch for urinary. dribbling, 

ascertain diminished -perinea 
sensation, delineate. 
mality of sacrum on- x-ra 
(especially if agenesis of 
2 or 3 segments), observe: 
presence of meningomyel 
cele 
Inspection, cystoscopy, urogeni- 
tal sinus contrast study (gine: 
gram) 
Inspection i 
Catheterization, cystoscopy, 
voiding cystourethrogram 


Work-up 


Urogenital sinus 


Exstrophy of cloaca 
Congenital urethral stricture 


Question 6: What are the advantages and disadvantages of 
the “cut-back” and dilation methods of handling rectovagin ! 
and rectoperineal fistulas? 


Dr Bit: For a rectoperineal fistula, I use a modificatis 
of the classic Denis-Browne cut-back procedure, whi 
feel is more satisfactory. I raise a triangular flap of sk 
and subcutaneous tissue with the base just posterio: 
external sphincter muscles. I then unroof the fistula ; 
the same time, carefully divide the external sphin 
muscles in the midline under direct vision. The ineis 
the roof of the fistula is then carried in the midline u 
the posterior portion of the rectum, at the level.of t 
posterior portion of the external sphincter muscles. 
flap of skin and subcutaneous tissue is then inserted 
the posterior rectal wall to line the posterior portion of 
new anus. This leaves most. of the rectal ope 
surrounded by external sphincter and with a good 
lial-lined posterior portion that is unlikely ‘to cor 
Dilations are carried out starting two weeks l 
procedure has been very satisfactory. 

The so-called rectovaginal fistula, which usual 
in the fourchette below the hymen, can be. mi: 
dilations for a month or two until it is decided that 
baby’s condition is good enough to transplant this fistulous 
end of the rectum back into the grasp of the ex 
sphincters by a perineal operation. It should be pointed o 
that the dilations are only a temporary measure. 

MR Nixon: I do not think the cut-back procedure 
be used for an opening above the hymen, ie, rec 
fistula. The opening retracts. inconvenient! 
vagina and is inadequately controlled 1 by the pi 


sling.» 
























































breakdown and reopening of the fistula. It leads to devel- 
pment of continence at the normal time in the normal 
way. Finally, dilations are completed before the psycholog- 
cally vulnerable age. 

‘Dr SANTULLE Advantages of the cut-back method include 
“immediate relief of partial obstruction, avoidance of “me- 
garectum-colon inertia,” prevention of rectal wall hyper- 
‘trophy (especially important if anoproctoplasty will be 
needed to transplant the anorectum backward to a normal 
position ‘later.on), and, possible obviation of repeated 
dilations and enemas for constipation and fecal impactions. 
Some disadvantages are an operation in the newborn 
period, dilations after the cut-back procedure, and the 
: possible need to divide the anterior commissure of super- 
ficial fibers of the external sphincter muscle. 

However, there are few practical disadvantazes, since 
the operation can be done under local anesthesia, and since 
dilations are often not necessary if the procedure includes 
mining of the posterior skin and suturing of skin to 
bowel to achieve a primary union. Dividing the superfi- 
external sphincter muscle does not affect continence, 
nee in all these patients the bowel has traversec the more 
important puborectalis sling. 











` Question 7: What is the role of a colostomy in imperforate 
nus? Where should it be placed? 


R Bm: When the end of the rectum is 2 to 3 cm above 
e external sphincter muscle, as judged by x-ray film, it 
wally ends in a fistula either to the remnants of the 
urogenital sinus in the female infant or to the urethra or 
bladder in the male. One wishes to postpone the definitive 
ration until the levator muscles are large 2nough to 
dissect out:and deal with safely. One therefore needs an 
nitial colostomy. In my view, the colostomy is used first of 
all to decompress the intestinal tract, and, secondly, to 
protect.the urinary tract from infection through the usual 
fistula at the end of the rectum. The colostomy that best 
orms these two functions is a divided sigmoid colos- 
y. I select a point on the sigmoid so that the proximal 
be long enough to later be brought dewn to the 
perineum: with adequate blood supply. I then divide the 

colestomy and bring the proximal and distal ends out at 
each end of. the low transverse incision. This prevents 
spillover. It also permits the irrigation of the meconium 
from the distal sigmoid and rectum, so that there will be no 
residual fecal material that can contaminate tre urinary 

















ee at operation. and weekly irrigations until definitive 
surgery are considered important to minimize the risk of 
inary tract infection. 
: ‘colostomy gives immediate on 








2E „whether urologi anomal: es, neurogenic deficiencies, and 
‘mal other disorders are present. S 
urgery « on the delicate neonatal tissues; there i is no risk of 








The colostomy should be a divided sigmoid colostomy, 
completely separating the stomas. The proximal (function- 
ing) stoma is brought out through a stab wound high in the 
left lower quadrant. The distal (mucus fistula) stoma is- 
brought out through the medial angle of the left lower. 
oblique incision. Both colostomy stomas should be sutured. 
open to the skin. 


Question 8: What varieties of imperforate anus can be 
handled-definitively in the newborn period? What is the optimal 
age for a definitive pull-through procedure? 


Dr Bait: As indicated above, about half the infants with 
so-called imperforate anus can be handled definitively in 
the newborn period. This includes the infants with a so- 
called rectoperineal fistula. In these cases, the rectal 
opening is small, and it occurs on the perineum anterior to 
the position for the external sphincter muscle. Addition- 
ally, the usual form of rectovaginal fistula, which appears 
in the fourchette below the hymen, can be transplanted 
back to the external sphincter within the first one or two 
months of life. 

I prefer to operate on the high lesion when the ation? 
reaches a weight of 8 to 9 kg. 

Mr Nixon: Most low-type, infralevator anomalies can be 
handled in the newborn period by a cut-back procedure. T. 
do not perform a major pull-through operation until the 
infant is 6 to 9 months old, because my continence results. 
in the past were worse with a neonatal pull-through | 
procedure. But, these previous neonatal operations were 
abdominoanal, and I am not sure whether the improvement. 
is due to the delay or to the use of a sacral identification of 
the sling and endorectal pull-through instead of the elas- 
sical abdominoanal operation. For psychological reasons, I 
would like to convince myself that a neonatal operation | 
would give the same results so that dilations and other 
procedares could be completed by 3 months of age before 
the psychologically vulnerable period. : 

Dr SaNTULLI: Varieties of imperforate anus that can be 
handled in the newborn period of male and female infants 
are anal stenosis, anocutaneous fistula, and anal agenesis: 
without fistula (must be sure of diagnosis). In addition, in. 
the female infant an anovulvar fistula can be neonatally. 
handled. 

The optimal age for definitive pull-through surgery is 8 
to 12 months (or approximately 9 kg in weight). Coe 










Question 9: What are the surgeon’s problems at definitive. 
pull-through surgery for the high type of imperforate anus? 














Dr Bit: To me, the surgeon’s principal problem: 
definitive pull-through surgery are to have adequate | ble y 
supply to the piece of bowel that he is pulling down an 
make sure that he does not damage the tiny puborect 
muscle as he stretches it to allow the upper bowel t 
brought down through it. Division and. closure of the usual 
fistula on the urinary side must be adequate. Finally, the 
institution and continuance of dilations postoperatively 


Impertorate Anu 










aiea problema al at operation, but seems a very 
ray of moving the end of the bowel about 2 cm. 
axiety is that I may still damage the puborec- 
ating the tract. Also, I feel that all the pull- 
: through procedures are based on a mistaken principle that 
wel should be brought down to reach the skin, whereas, 
mbryalog cally, o one should elevate the everted (and some- 
es il -developed) proctodeum to meet the bowel, which is 
n its cerreet place as far as it is developed (mobilization 
destroys tke anorectal reflex of the striated sphincter). 
-oe Dr SANTUELE Some of the surgeon’s problems at defini- 
tive pul-through ie ey include the following: (1) devel- 
oping a proper plane of dissection between the anterior 
wall of the rectum and the bladder neck and urethra; (2) 
avoiding tenting the urethra at division of rectourethral 
stula may result in urethral stricture; leaving too much of 
rectal side of the fistula may lead to a diverticulum; (3) 
early identifying the puborectalis sling in high anomalies 
well se2n after the fistula is divided and the bowel is 
ved out of the pelvis; faradic stimulator will clearly 
elineat2 tae sling): (4) disruption of small puborectalis 
sling in a high anomaly by rough dilation (gentle, slow, and 
graduated dilation with Hegar dilators will avoid rupture 
he musele fibers); (5) securing an adequate length of 
wel to pul through without tension (may require careful 
sualizatiom of the blood supply, with division of appro- 
te vessels and preservation of necessary arcades); (6) 
jury te nerve supply of the bowel (avoided by all dissec- 
being done close to the bowel wall or by using 
idorectal pull-through); (7) inability to guarantee 
equate bleod supply to pulled-through segment; (8) diffi- 
y in placement of pulled-through segment precisely 
ithin the puborectalis sling; (9) preservation of all of the 
stal end of the bowel; and (10) turning up skin at the anal 
i ning Zor better sensation. 








Question 1%: A 10-year-old boy comes to you with the history 
neonstal eperation for imperforate anus with rectourinary 
tula. He hæ always stained or smeared his undershorts after 
| but rot during sleep. He has no enuresis. What 
estigations: would you carry out? What would you do 
erapeutizally? When? 





Dr Buu; The principal investigation that I would carry 
‘ould be a thorough rectal examination. At that 
tion, I would first of all determine whether there 
nsaticn on the perineum and whether there is response 
in prick, indicating the activity of the external 
cter. I would also determine the size and position of 
jpenimg, which should be at the anus and within the 
rnal sohincters. 

xt, daring’ the reetal examination, I would determine 
ether there appear to be muscles posterior to the rectum 
2 to 5 am above the perineal skin. This is to judge the 
lity that the rectum has not been brought down 
the puborectalis muscle, but posterior to it. ; 
hould next wish to know if the usual fistula between 
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the rectum and the ureth been closed. This 
easily determined by a urine examination. If the fi ti 
open, the child will have had repeated urinary infe 

and will show white blood cells in the urine. If there is n 
history of urinary infection, and if the urine is normal, on 
can safely assume that the fistula has been divided a 
closed. 

When there seems to be no evidence of levator muscles 
around the rectum, I would then recommend a careful : 
transperineal exploration to find the puborectalis muscle. 
If the bowel indeed is anterior to the rectum, I would divide 
the rectum above the anus and, after adequate dissection 
of the puborectalis, would bring the rectum down through 
it and to the normal position for the external sphincters. 

If it appears that the levator muscles are present around 
the rectum, I would have the parents and the boy carry out 
a very careful medical regimen, in which he avoi 
laxative foods and in which the child is kept clean: 
every morning, either by cathartics, or enemas, or both, ; so 
that the rectum is empty before he starts his day. This 
itself may provide control for these children. : 

Mr Nixon: My investigations would start with a clinical 
examination, looking especially for a neurological defic 
(eg, short sacrum), exposed mucosa, stenosis of the anoree- 
tum, or rectal inertia with fecal retention. Anorectal 
manometry would then be used to assess the size of the 
rectal ampulla, the resting anal canal pressure, and the 
voluntary squeeze pressure in the anal canal (impression on 
digital examination may be grossly misleading). Examina- 
tion under anesthesia, with electronic stimulation’ of 
muscles, would then be undertaken. 

Concerning therapy, if a neurological deficit is present, I 
would consider bilateral gracilis transplants (not done 
before 6 or 7 years of age). If exposed mucosa, stenosis | 
the anorectum, or rectal inertia is found, one should trim 
the exposed mucosa, perform a Z-plasty for stenosis, ai 
recommend aperient or phosphate enemas and habi 
training for fecal retention. If anorectal manom 
results are inadequate then I would recommend levat 
plasty, with combined Kottmeier liberation and Gross 
plication (not performed before 6 years of age because 
some children learn socially adequate continence by volun 
tary efforts, with a physiologically abnormal anal canal). If 
manometric study shows “automatic rectum,” contracting 
with a very small bolus (10 to 15 ml), then a colostomy 
should be performed. 

If the child is disturbed at school and unlikely. ‘to 
cooperate in training, perhaps a colostomy should be done 
until puberty approaches, leaving secondary surgery until 
that time. If staining is minor, it may be reasonable to wait 
and hope for improvement with social devel opment after 
puberty. 

Dr SANTULLE There are several important investigative 
questions to ask: What is the position of. the anus? Is 
“round bottom” present? Is there a gross abnormality of 
the sacrum to inspection and palpation? Can you crede | e 
bladder? A sensory and motor neurologic examination 
the perineum should be done. Determine the size of 
anorectal canal and the tone: and level of the levator on. 
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ogic deficit. eee 
reliminary examination should include cinzdefaco- 
aphy to assess the puborectalis muscle. Anterior 
isplacement of the rectum on defecation (“beaking”) 
d mean the bowel is through the sling. Use a voiding 
eystourethrogram for reflux, megacystis, neurogenic blad- 
r, and persistent rectourinary fistula. Perform an IVP to 
assess the upper tracts. 
~ Examination under anesthesia, including faradic stimu- 
tion, can evaluate the external sphincter and levator 
uscle action. Anterior and upward movement of the 
orectal canal would indicate that the bowel is through 


janometry will assess the ability to completely close the 
rectal canal. 
: bowel is through the puborectalis sling, one should 
ate and continue bowel evacuation and training. This 
‘include large doses of mineral oil daily, syrup of 
nna, bisacodyl suppositories, and enemas. The aim is to 
eat and prevent “colon inertia” from long-standing 
nstipation by keeping the rectum regularly empty and 
avoiding fecal impactions. It is essential that the surgeon 
rsonally supervise this treatment and training until the 
roblem is solved. If there is a neurologic defieit (sacral 
nesis of the lower 3 segments and other disorders), 
ly enemas and a constipating diet will usvally keep 
tients relatively “clean.” Resort to a permanent 
my only in selected cases. Gracilis sling operations 
d temporarily, but have not given us good long- 
esults. If the bowel is outside the puborectalis sling 
ut fistula), I would redo the pull-through procedure, 
ng either the abdominoperineal or sacral approach, and 
> bowel through the sling. This is difficult, as the 
ing is usually small and must be carefully dilated. If the 
g is disrupted, the levator, including portions of the 
sutured behind the bowel, moving the rectum as 
orward as possible. Results from this prozedure are 
rminate to fair. 
"he same result may be achieved by using the Kottmeier 
edure of complete release posteriorly of the ileococcyg- 
nd pubococeygeus fibers of the levator posteriorly. 
oves the rectum forward on defecation. Postopera- 
facography often provides evidence of impressive 

















event that studies have indicated the presence of a 
ent or recurrent rectourinary fistula, an abdomino- 
al or sacroabdominoperineal repair wil. be neces- 

















uboptimal results. Hence, it should be 
ed that the first definitive operation is the 
e. It must be carefully planned in each 
. evaluation of the specific anomaly. 

‘The panelists have quite indepen- 





“hi 
“utmost importance in the ultimate outcome, 







The werk- ap of the patient with imper r 
s first surgery or before his definitive 





surgery is 

) tim “both for lif 
and for function. The so-called “invertogram”, whic 
perhaps more correctly should bear the names of. Drs 
Wangensteen and Rice, who described it first in 1931, has. 
some deinite limitations. However, not to employ it is to” 
deprive most surgeons of a piece of information that, when 

put in context, can be useful in determining the level of the 

blind bewel. In addition, it gives information as to the. 
condition of the sacral innervation of the lower bowel, 
Lastly, by the use of this technique, it has been possible to. 
obtain some rough information about the presence or 
absence of a fistulous connection between the blind bowel 
and sore other organ in the pelvis. Since the level of the 
blind bowel is very important to the proper choice of- 
operative procedure, any effort that will help delineate 
that level is in the patient's best interest; a wrong choice of 

first operation could be the determining factor in. the: 

child’s iltimate outcome from surgery. At the risk of; 
oversimplification, when the studies are equivocal and the | 
blind bowel level uncertain, a good dictum is, “When in. 
doubt, do a colostomy.” This gives ample opportunity for 
proper study without invasion of the all-important pelvic. 
area acter a wrong diagnosis. Even if, after further 
studies. no colostomy would have been necessary, anoplasty 
and simple colostomy closure are better than a badly; 
damaged sphincteric musculature by inappropriate neon 
tal surgery. ; 

A fistulous connection between the blind bowel and 
perineum, vagina, or urinary tract is a source of confusion 
in evaluating the patient with imperforate anus. Visible 
fistulas to the perineum or low fourchette-vaginal areas: 
present no problem to the child’s life and ultimate funet 
This pertains most frequently in the case of ‘fem 
infants, where over 90% of the patients with imperforate. 
anus have a fistula. However, the invisible connections 
between the blind bowel and some part of the high vagina 
or urinary tract can be both confusing and dangerous. They 
may be overlooked, and, if improperly handled in the case 
of the urinary tract, may lead to infection and severé 
damage to the urinary tract. In general, the nonvisible 
fistulas mean that a colostomy should precede thorough 
investigation before definitive surgery. 

All infant congenital abnormalities carry with them 
some other associated anomalies; imperforate anus is no 
excep-ion. Cardiovascular lesions, esophageal atresia, and 
high intestinal obstruction are the most dangerous. The 
associated anomalies that oceur with the gre i 
frequency are in the genitourinary tract. All surgeons y 
have zhe opportunity to see imperforate anus very of 
know that the blind bowel, which ends above the leva 
sling, carries a higher-incidence of serious urinary tract 
problems than does the low lesion, which has gone through 
the puborectalis musculature. Any child with imperforate 
anus should have at least a urine examination, Of urs 
this siould be followed up by a voiding cystourethrogram, 
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e infralevator type) yield good mortality and 
results £ from either the anoperineoplasty or cut- 


that sometime between the sixth and 18th 
fe is the desirable age for definitive correction. 


talis muscle, with as little trauma to that muscle as 

ssibie. They differ only in how one visualizes the pubo- 
alis in order to correctly place the “pull-through” bowel. 

gree with Dr Bill and Mr Nixon that direct visualization 
- puborectalis by a posterior sacral approach has 

ir desirable features. Dr Santulli feels that he can just 
mpletely and adequately visualize the muscle through 
@ineum. I co not doubt that this is true for Dr 

ul i, but I have strong hesitation in recommending this 
re blind procedure to others who have less experience 
this problem. Mr Nixon reminds us of the fact, and I 
haro one should try to get as much skin up into the 


of less than satisfactory continence results in 

8 years of age, I feel strongly that the de 
permanent colostomy should not be made a 

is said because in the follow-up study recently 
increasing age brought about increasing a 
socially acceptable. Most often, those with. it 
anatomy obtained a greater ability to be continen! 
motivation for such became more dominant after pi 
It likewise seems unfair to consign a child toà pe 
colostomy without his being given the chance to bo 
make maximal use of his musculature at puberty 
a part of the decision for the colostomy when he. 
adult. 


us—Kiesewetter et 
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esis 
e-con (benzquinamide HC!) effectively 
e problem of postoperative emesis — 
n within 15 minutes after administration. 
chemically unique, non-phenothiazine 
emetic, Emete-con has been shown to be 
livalent in efficacy to prochlorperazine and 
nificantly more effective than thiethylperazine 
1 double-blind studies.” It is well-tolerated: 
rowsiness appears to be the most common side 
_effect* Moreover Emete-con does not charac- 
teristically cause respiratory depression or 
otentiate CNS depressants. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 
EMETE-CON® (benzquinamide HCH IM/IV eee 
CONTRAINDICATIONS. Contraindicated in individuals who H ve 
demonstrated hypersensitivity to the drug. ; ; 
WARNINGS. Use in Pregnancy. No teratogenic effects of benzq 
mide were demonstrated in reproduction studies in chick embryos, 
mice, ratsand rabbits. The relevance of these data tothe human is no! 
known. However, safe use of this drug in pregnancy has n k 
established and its use in pregnancy is not recommende: ; 
Use in Children. As the data available at present are insufficd 
to establish proper dosage in children, use in children is not 
recommended. X ‘ 
intravenous use. Sudden increase in blood pressure and trans 
arrhythmias (premature ventricular and auricular contractions) 
have been reported following intravenous administration of benz. 
quinamide. Until a more predictable pattern of the effect of i 
venous benzquinamide has been established, the in tramuscula 
route of administration is considered preferable. The intraveri 
route should be restricted to patients without cardiovascular di 
and receiving no pre-anesthetic and/or concomitant cardiovase 
lar drugs. Yelk 
PRECAUTIONS. Benzquinamide, like other antiemetics, may mask — 
signs of overdosage of toxic drugs or may obscure diagnosis of such 
conditions as intestinal obstruction and brain tumor. : 
ADVERSE REACTIONS. Drowsiness appears to be the mast com- 
mon reaction. One case of pronounced allergic reaction has been 
encountered, characterized by pyrexia and urticaria. 
System Affected ; 
Autonomic Nervous System: Dry mouth, shivering, sweating, 
hiccoughs, flushing, salivation, blurred vision. : ; 
Cardiovascular System: Hypertension, hypotension, dizzin 
atrial fibrillation, premature auricular and ventricular contractions 
Central Nervous System: Drowsiness, insomnia, restlessness, = 
headache, excitement, nervousness. es 
Gastrointestinal System: Anorexia, nausea. yh Ra 
Musculoskeletal System: Twitching, shaking/tremors, weakness. 
Skin: Hives/rash. ES 
Other Systems; Fatigue, chills, increased temperature.’ oe 
OVERDOSAGE. Manifestations: On the basis of acute animal t 
cology studies. gross Emete-con overdosage in humans, might be 
expected to manifest itself as a combination of Central Nervous , 
System stimulant and depressant effects. This speculation is derived 
from experimental studies in which intravenous doses of beng o> 
quinamide, at least 150 times the human therapeutic dose, were 
administered to dogs. : er 
Treatment: There is no specific antidote for Emete-con overdosage, 
General supportive measures should be instituted, as indi tedi 
Atropine may be helpful. Although there has been no direct experi 
ence with dialysis, it is not likely to be of value, since benzquinamide 
is extensively bound to plasma protein. : dii 
CAUTION: Federal law prohibits dispensing without preseriptian. 
More detailed professional information available on request. 
REFERENCES: $ 
1. Zauder, H. L., et al.: Prophylaxis of postoperative emesis. Sei 
tific Exhibit presented at 122nd Annual Convention of the Ameri 
can Medical Association, New York, June 23-27, 1973: : 
2. Lutz, H., and Immich, H.: Curr. Ther. Res: /4:178, April, 1975: 
3. Steen, S. N., and Yates, M.: Anesthesiology 36:519, May. 1972, 
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"Randolph B. Reinhold, MD 


The Emergency Medical Service of the Soviet Union as 
essed in 1975 shows evidence of central communication, 
, and planning. The Skoraya Pomosch has devel- 
n elite medical corps with general and multispecialty 
teams that include well-trained physicians and physi- 
tants, with emphasis on bringing medical care to the 
site of the emergency. At its optimum, it is an elite 
Js uniformly available and capable of response to 
rgencies as well as major community disasters. 
‘obiems of inadequate equipment and inappropriate 
‘system continue to plague the Skoraya as they do 
pects of Soviet medicine. Certain qualities, such as the 
communication network, are probably adaptable to the 
-Unit States’ situation, but in general, we must continue to 
"Improve and devise our own emergency medical system. 
- (Arch Surg 111:528-531, 1976) 


At 11:45 am, a 40-year-old male pedestrian was struck by 
„a speeding automobile and thrown 12 meters from 
the road in the nearby bushes. A passerby ran to the 
nearest public phone, dialed “03” without depositing 
joney, and notified the central ambulance dispatching 
n of the accident. Ninety seconds later, zhe special- 
ma ambulance brigade left the station enroute to 
‘of the accident—no sirens, only a flashing white 
here was no police escort. Traveling a distance of 3 
pproximately three minutes, the ambulance arrived 
scene at 11:49 am. As the physician and two 
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assistants examined the man lying by the roadside, 
driver learned that the pedestrian had been jaywall 
when struck by the car on his left side. The patient w 
conscious but complaining of pain on the left side of 
chest with no other apparent major injury. As thed 
called ahead on his two-way radio to the nearest hö 
7.5 km away, the emergency medical team movi 
patient by stretcher to the back of the waiting ambt 
Further examination by the physician determined tha’ 
patient’s pulse was fast and thready; his blood pre 
was 80/40 mm Hg. The diagnosis was a fractare of the 
lower part of the left side of the rib cage witha possible 
rupture of the spleen. Because of the hypotension, a large- 
bore intravenous needle was inserted into the left antecu- 
bital vein and an infusion of dextran blood substitute was 
begun. As soon as the needle was secured, the ambulance 
departed for the nearby hospital, arriving six minutes 
later, at which time the patient was admitted. Subsequent 
follow-up confirmed the diagnosis of fractured ribs 9, 10, 
and 11 on the left side with a question of ruptured 
spleen. ; 
Soon thereafter, another call was processed at. the 
central dispatch station, indicating that a 48-year-olc 
woman telephone operator was complaining of shortness 0: 
breath. Several minutes later, a special cardiclogy tean 
departed and arrived at the factory 0.8 km away. The 
cardiologist quietly but efficiently took the patient’ 
history and performed a physical examination, using al 
ancient rigid tubular stethoscope (one end against thi 
patient’s chest, the other to the physician's ear). While th 
female physician was completing her examination, one 0 














the physician's assistants drew a blood sample for whit 


blood cells (WBCs) and prothrombin time while a secon 
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comfortably a 
redical r apert and ECG with written instructions for the 
tto be taken to the family physician in 48 hours for 
up. 

INTRODUCTION 


One of the prime foci in evaluating primary health care 
he Scvie~ Union during an exchange visit of June 1975 
ith other American physicians was analysis of the 
koraya Porsosch, or Emergency Medical Service. Both of 
1@ previously mentioned cases were observed in their 
ntirety during our exchange visit in the city of Kiev. 
hough there is some evidence to suggest that the excel- 
ice of eare: we observed is not uniform, there is much to 
from tae organization and planning of the Skoraya. 
ot. my intentior to review the available literature, but 
er to relute direct observations and opinions. Much of 
available literature originates from within the Soviet 
iion and is. therefore, often not a fair critique of both the 
ngths an] weaknesses. The recent publication, Urban 
orgenty Medical Service of the City of Leningrad, by the 
partment of Health, Education and Welfare! is a good 
ce docement describing in detail the structure, staff- 
g, organization, equipment, training, and evaluation of 
e urban Skoraya. 
We cam best understand the workings of the Skoraya 
am by tracing the flow of information, personnel, and 
mert, æ well as the other available resources in the 
clinical cases before sited. Following a brief historical 
shall attempt to trace theorization behind these two 
tients, poiating out strengths, efficiencies, and short- 
ngs as taey occur. 


History of the Skoraya 


gun in, 02 as a volunteer service, the Skoraya was 
malized on 1917, as were all medical services in the 
f Sovit Socialist Republics (USSR). The Skoraya is 
arze at the point of access and is centrally 
ganized wih the constant format from large urban 
netropolis tosmall rural village, as is typical of most health 
e planning in the Soviet Union. Since 1917, there has 
progressive specialization of the Skoraya staff to the 
int where i. is now one of the elite medical corps of the 
SR. In the early part of the 20th century, the service was 
ed with rapid patient transportation, but in recent 
has placed increased emphasis on initiating patient 
nent at che site of initial contact. 
The Skoraya System 
cal to he functioning of the Skoraya is its inter- 
ing communications network of telephones and two- 
y radic. Fom any public or private telephone in the 
n, the dialing of “03” (no coin required) links 


the central regional dispatch station. In- 


is one central s id nine substation 


~~ located in close proximity to th > metropolitan. 
hospital of approximately 300 beds. Subsequen 


stations are built in accordance with housing pat 
addition, in Kiev, a central trauma hospital of aj 
mately 1,000 beds is presently being designed. This 
is typical of metropolitan organization throughout 
Soviet Union. we 
The receiving area for “03” calls is manned by spec 
trained physicians’ assistants (feldsher) around the 
Eight such feldshers receive calls under the supervis 
a staff physician at the Kiev central station. These 
shers record the time of the call, name and addres 
special information regarding the exact loeation 
patient, as well as the chief complaint. In some ¢as 
patient might be referred to his family physician at 
district outpatient department, but in general, the Skoraya 
is responsible for answering all calls received. Prop 
utilization of this emergency medical service by the pop 
lation is one of the critical issues presently facing Soviet © 
medicine. Seance 
The Skoraya is designed as an immediate response | 
system to be distinguished from the Neotlozhnaya, or 
urgent medical assistance. The Neotlozhnaya is based at 
the district outpatient department and is to be used foi 
minor calls, particularly those in which knowledge of th 
patient’s record at the local clinic level would be he 
Confusion regarding the use of these two services has 
to much discussion and some attempts at centralizati 
and unification (The Literary Gazette, May 28, 1975) 
On receipt of the call, a dispatch slip is placed on 
automatic conveyor and fed to a second set of p! 
assistants responsible for dispatching and trac 
ambulance team (brigade) throughout the city. In] 
metropolitan areas, specialized teams will be dispatch: 
accordance with decisions of the feldshers receiving the 
call. All brigades check with the central dispatch area afte 
making disposition of each patient. In this manner, the 
team need not return to the substation of origin prior to _ 
the next call. While the chief physician of the Kiev Skoraya | 
was emphatic that the average response time from patient 
call to ambulanee contact with patient was less than 15 
minutes, this fact was not uniformly agreed to in our 
limited contact with the general populace. One university 
student, for example, who had used the Skoraya on many © 
occasions for his grandmother, noted that it was frequently _ 
30 to 45 minutes before the ambulance arrived and, inm his- 
experience, many of the general ambulances did not have. 
two-way radios and therefore had to return to the- 
substation between calls. An unannounced visit’ to a 
smaller substation in Kiev confirmed this impression to the 
extent that the central two-way radio dispateh in. the 
substation was broken on the day we visited: Statistics. 
indicated that the average team serviced seven ‘to nine 
patients per 12-hour period, which would also be consistent 
with this longer response time. a 
In the larger metropolitan areas, there are a variety | 


teams that could potentially respond to a giver 'he 
-gen ance brigade consists of a driver, pl 
































































sldsher ‘01 j% of the availabl 
e general ambulance itself is a plain but efficiently 
anized panel truck with a two-way radio, stretcher, 
gency lights, splints, oxygen, and aspirator. In addi- 
on to bandages, tourniquets, venipuncture equipment, 
_antiseptics, and sterile supplies, a standard drug inventory 
would include epinephrine, cortisone, gluconate calcium, 
camphor, caffeine, procaine hydrochloride [Nevocaine], 
_strophanthin, and analgesics. 
Throughout the Soviet Union, there is one ambulance per 
10,000 people, as per directories of the Ministry of Health. 
In Kiev, of a total of 195 vehicles, 70 were routine cars for 
transportation and 125 were ambulances distributed 
between the central station and its nine substations, nine 
vehicles being the minimum at any substation. Even 
ithin metropolitan areas, additional services included air 
and river transportation where appropriate. Specialty 
brigades for this city of 1.7 million people included three 
- antimyocardial infarction vehicles, three antitraumatic 
shock vehicles, one brigade for bleeding problems such as 
hemophilia or hypofibrinogenemia, and five pediatric 
ecialty units, three psychiatric and one each for neurol- 
ogy, toxicology, and maternity. The trauma specialty 
ambulance included additional equipment of dextran, 
| human serum albumin, and mannitol as well as 
equipment for the administration of nitrous oxide-oxygen 
neral anesthesia, halothane [Fluothane], and neuroleptic 
algesia. In years past, whole blood was carried on the 
icles, but because its usage was so low and vibration 
destroyed the red blood cells (RBCs), the Soviets now use 
asma expanders exclusively. The antimyocardial infarc- 
on vehicle is equipped with an ECG, a small portable 
boratory with microscope, and defibrillating equipment 
for the pediatric specialty vehicles. 
It should be noted that even within the Skoraya, one of 
he premiere services of the Soviet health care system, 
equipment availability and maintenance are chronic prob- 
lems. It was noted above that the unexpected visit to the 
Kiev substation revealed that the two-way radio was not 
working. This anecdotal experience was confirmed several 
< times over when, for example, in the town of Sochi, we 
-were shown a specialty cardiac ambulance with the defib- 
‘yillator missing because it was “out being repaired.” 
Throughout the analysis of the Soviet system, one must be 
‘cautious in appraising what is written or prescribed by 
-central planning as opposed to the actual availability and 
“usage patterns on a daily basis. Certainly, the brigades 
_ that responded to the two patients previously cited showed 
< ample evidence of rigid quality performance and adequate 
and well-maintained equipment with an excellent commu- 
nication network. The degree to which this represents 
“show and tell” can only be evaluated by continued 
- exchange between Soviet and American health profession- 
als. 
-o The manpower of the Skoraya team consists of a physi- 
cian with specialty training for ten months beyond medical 
‘school. While training varies between specialty brigades, 


monary resuscitation, basic principles of anesthesia, diag- 
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in general, the course consists of first-aid, cardiopul-. 






vith the Skoraya for 10 to 20 years. In addition, 
many physicians “moonlight,” as do their American coun- 
terparts, for the emergency medical system affords the. 
young Soviet MD supplemental income by working addi- 
tional and unusual hours. beray 
The feldsher (physicians’ assistant) undergoes a training 
program of 3% years, three months of which are spent with 
the Skoraya for those hoping to join the brigade. Because 
of the honor, the turnover is extremely ‘ow. Every five 
years, the feldsher must take a certifying examination 
given by the Office of the Ministry of Health in addition to 
the continuing education courses that many Skoraya feld- 
shers take as often as every six months. : 
It is the function of the dispatch department to relay. 
calls to the nearest substation to the geographic location of 
the patient. Because of the centralized and nationalized: 
system, the problem does not exist of patients wanting to 
cross town to a different hospital facility, as it is presumed 
by patient and professional alike that the nearest available 
vehicle will respond and take the patient to the closest 
appropriate hospital. In addition, the dispatcher can 
monitor the location of all 125 ambulances at any given 
time and dispatch them directly as they return from one 
call, bypassing the substation if an urgent need has arisen. 
The centralized communication network permits rapid 
mobilization of the emergency medical system for a civil 
disaster, such as a major fire or train wreek. E 
As was noted in the second case, it is the responsibility of 
the Skoraya physician to leave the appropriate instructions 
for follow-up, including record of the emergency eare 
rendered for the patient’s normal physician. The Skoraya 
physician is required to log the time arrived, care delivered, 
time of departure, and tentative diagnosis. At the national 
level, statistics are kept at the Sklikosovsky Institute of 
Emergency Health Care to indicate the competency: of 
diagnostic skills for each Skoraya team. Recent data by the 
Soviets claim an “8% error” of diagnosis in a sample of 
10,125 cases. Clearly, at its optimal level, this evaluation is 
an important link in quality control. Sa 
Statistics made available in Kiev indicate that 58% of the 
patients serviced by the Skoraya were hospitalized and 11% 
of all cases were secondary to trauma. The director of the 
Kiev Skoraya indicated that less than 1% of all calls were 
false alarms, ie, malicious mischief. The exact nature of 
inappropriate usage is difficult to determine, for philo- 
sophically, the leaders of the Skoraya indicate that any and 
all calls must be appropriate simply by virture of the call 
having been made. Other more candid professionals indi- 
cate that up to two thirds of the calls are probably . not 
necessary for the highly specialized nature of the services 
the two main problems being drunkenness and chronic 
complainers with insignificant problems. One Soviet edito: 
rial even suggested a fine of seven dollars each time 2 
patient uses the system incorrectly (The Literary Gazette 
May 28, 1975)! ae 
An additional benefit of the centrally planned emer 
gency medical system in metropolitan areas is the mori 
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sh substation is locatec 
ospital with its own emergency receiving 
e most large metropolitan areas, has addi- 
nt units established primarily for the treat- 
ent of mimer injuries such as lacerations, fractures, 
contusions, etc. During nights and weekends, certain hospi- 
tals will be designated as receiving centers for the entire 
Thus, only three of ten hospitals might need an entire 
aff for 24 kours, in eontradistinction to the situation in 
e United States, where each emergency room tends to 
perate independently. This pattern in the Soviet Union is 
arly dependent on the fact that the patient has no choice 
he hospital facility because the system is “uniform.” 
e trauma outpatient department I visited in Sochi, a 
astal resort town on the Black Sea, was the busiest health 
care facilizy witnessed during the entire visit. The mix of 
patients witk anything from Colles fracture to pediatric 
arrhea closely parallels that seen in United States 
nunity emergency rooms. Each physician will see 50 
ents per 12-hour shift in these Soviet emergency 
Cost effectiveness is a difficult principle to apply to 
medical care in the Soviet Union but must be answered 
ien tramsleting the experience of the Skoraya to the 
ited States. In Sochi, as in Kiev, it was stated that the 
_ average brigade responded to between seven and nine calls 
12-hoar shift. Such low utilization of less than one 
jent-visit per hour can only survive with a large, 
relatively irexpensive, professional work force. Even 
thin the Soviet system, it is dramatic to contrast eight 
lls per 12 hears with the 50 patients seen by the physician 
o is hospital er clinic based. Manpower utilization comes 
an even more difficult problem when considering the 
tialty brigades when a cardiologist or skilled anesthe- 
- siologist is seeing so few patients. While the principle of 
_ bringing the physician to the patient is admirable, there is 
10 good cortrolled study to indicate that the overall 
rbidity amd mortality of illnesses such as myocardial 
nfarction o> fractured hip is actually lowered by the 
sence of a physician vs a skilled emergency medical 
iciar. Cne must be careful not to compare the best of 
Skorayawith the worst of the American emergency 
system, where on occasion, untrained “moonlighting” 
sonnel respond to critical medical emergencies. In Kiev, 
s stated that of 1,084 patients brought by the Skoraya 
hospital with proven myocardial infarctions, 15 had 
n successfully resuscitated enroute, while another 31 
d betweer the time they were picked up and delivered at 
_hospizal. Comparable statisties for well-trained US 
argency medical teams are needed to fully evaluate the 
necessity of physician staffing on the ambulance. 
Sochi, a resert town of 120,000 people, is a central 
_ administrative area serving 143 km of coastline along the 
Black Sea. riaged by the Balkan Mountains. Because of the 
ear spreac, there are six stations serving this area, each 
own dispetching center. This pattern is more typical of 
\e rural normetropolitan areas. Additional facilities avail- 
> included helicopter service because of the distance 
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on density, ma 
tispecialty brig 
not specific cardiac or trauma units. These multispec 
teams differ from the general ambulances of metro 
areas in that the physicians and feldshers have 
continuing education in cardiology, anesthesia, and | 
management. Eo 
A related system, the Neotlozhnaya, deserves bri 
comment. These are vehicles primarily used for pat 
physician transportation to and from the district ou 
tient departments. In many instances, the physicia 
duty is driven to the patient’s home, where care is rend: 
and disposition is made. Because a single outpatien’ 
department will serve 40,000 individuals with only one or 
two physicians on call at night, the response time i 
and therefere precipitates activation of the Skora: 
the Neotlozinaya is more appropriate. It is this f 
the proponents of unification cite when encouragi 
two entities to merge to a single emergency care 
Proponents of separation note the availability of the 
record, and therefore, continuity of care is improved 
clinic-basec Neotlozhnaya. At the moment, confi 
persists (Tie Literary Gazette, May 28, 1975). 


Comment 


What are the lessons to be learned? It seems quit 
that the central organization and planning of the Skoi 
incorporate logie and reason for the distribution of 
essential service. Under ideal circumstances, there 
single unified communication network with high 
ified (in seme cases, specialized) teams of profe: 
including physicians capable of reaching the patien 
than 15 minutes with appropriate ‘diagnostic ai 
adequate and prompt disposition. Uniformity permits 
Planning of hospital emergency room staffing and 
geographie-distribution of patient load. Continuing educa- 
tion, performance evaluation, and quality control over 
professional and support services are all major strengths of 
the Skoraya, in contradistinction to the often fragmented | 
system in both urban and rural America. ieuna Ti 

Obviously, such a system necessitates nationalization of 
medical care, for neither payment mechanism nor patient 
preference are factors under Soviet medicine. Even so, 
central communication and updated knowledge of the 
distribution of emergency medical resources and patients. ~ 
is a clearly appropriate lesson. The Soviet experience has z 
yet to prove conclusively that physician staffing of emer- 
gency vehicles is really appropriate to the maximum 
delivery of high-quality care. So long as people are human, . 
use the best system inappropriately, and our medical 
manpower remains a precious resource, health profes- 
sionals in the United States must continue to revise and _ 
create their own unique emergency medical systems: o 
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Progressive gangrenous cellulitis due to Rhizopus arrhizus 
ollowing colostomy destroyed the entire abdominal wall of a 
ng woman and caused her death. A similar infection in an 11- 
year-old kidney transplant recipient was diagnosed more 
nptly and treated successfully with extensive debridement 
amphotericin B. Nine similar cases found in the literature 

viewed. All 11 patients appeared to have had prior tissue 
he original site of infection, and seven had diabetes 
tus. The disease was initially misdiagnosed in most of the 
progressed rapidly in eight, and was tatal in four. 
yycotic gangrenous cellulitis should be included in the 
tiai diagnosis of progressive necrotizing lesions of the 
specially in diabetic patients, but it can ve identified 
y only by histologic examination of the infected tissue. 
dical excision and amphotericin therapy are recom- 











h Surg 111:532-538, 1976) 


yhycomycetes are known to cause invasive and often 
ethal rhinocerebral, pulmonary, gastrointestinal, or 
minated infections in patients with impaired host 
ıse mechanisms.'* They have also been described 
cently as causing burn wound infections, particularly 
after the use of intensive topical antibacterial chemother- 
sy. We have recently observed two patients without 
burns who had rapidly progressive gangrenous phycomy- 
tic infections of the abdominal wall; one of these cases 
as fatal and the other nearly fatal. Phycomycosis has not 
usually been included in the differential diagnosis of 
ecrotizing skin infections and can easily be overlooked. 
Because prompt recognition and appropriate cherapy are 
critical, we are reporting these two cases and reviewing the 
ine others we found in the literature. 
nese REPORT OF CASES 
CASE 1,—A 24-year-old woman was initially seen one month post 
artum on Feb 2, 1972, with an exacerbation of ulcerative colitis. 
fer colitis had been quiescent since diagnosis one year previously. 
he patient was treated with penicillin sodium, streptomycin 
ulfate, and hydrocortisone sodium succinate, but toxic megacolon 
eveloped. A subtotal colectomy and ileostomy were performed on 
March 2 with the creation of a sigmoid mucous fistula. However, 
perforation of the descending colon occurred before the colon could 
T ved. Pathologie examination of this material showed 
indings consistent with ulcerative colitis. Various antibotics were 
} tered to treat the wide variety of bacteria isolated from 
h d over the ensuing weeks. Diabetes mellitus resulted 
rom the continued use of hydrocortisone. Parenteral alimentation 
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and insulin supplementation were initiated. A left subphrenic 
abscess was drained on March 27, and multiple sinus tracts 
entering the abdominal cavity from the sigmoid mucous fistula 
were 2xplored on April 18. Postoperatively, acute renal failure 
develcped, complicated by metabolic acidosis. Antibiotic therapy 
was scopped and the patient’s urine output and renal funetior 
gradually improved. However, on May 3, an area of left abdomina 
wall cellulitis was noted, and May 5, grand mal seizures occurred 
Examination at that time disclosed a moderately toxie, intermit 
tently disoriented woman with cushingoid features and a temper 
ature of 38.2 C. The entire left side of her abdomen was black anc 
gangrenous with superficial vesicles and threexleep fistulas; it. wa: 
surrounded by a l-cm wide, raised purple margin of skin (Fig 1) 
The central black area was anesthetic. No crepitus was noted: He 
white blood cell (WBC) count was 12,500/cu mm, hematoeri 
readir g, 27%; serum sodium, 125 mEq/liter; serum potassium, 3: 
mEq/ iter; serum chloride, 97 mEq/liter, serum bicarbonate, 
mEq/ iter; serum calcium, 6.9 mg/deciliter; blood urea nitrogel 
(BUNS, 140 mg/dl; and blood glucose level, 130mg /dl. Acetone wa 
absen- from serum and urine. Bacterial synergistic gangrene o 
clostridial infection was suspected. Antibiotics, hydrocortisone 
adrenocorticotropic hormone, sodium bicarbonate, and. intra 
venous dextrose therapy were given. The following day a 26 xk 
em area of the abdominal wall was debrided to the point 4 
bleeding, but a portion of the involved tissue could not be reseetec 
Intraeperative sigmoidoscopy showed only a low-grade colith 
Cultures from the tissue grew enterococcus, Enterobacter s) 
Pseudomonas aeruginosa, and Candida albicans. Carbenicilli 
disodium and gentamicin sulfate were administered. 
Her subsequent course was complicated by hyperglycemia th 
was partially controlled with insulin, low-grade intravaseul: 
coagu ation, and respiratory alkalosis. Further debridement wi 
performed, but involvement of the thoracic wail precluded remov 
of all devitalized tissue. On May 16, review of histologie specime: 
from -issue obtained at both debridements showed broad, nonse 
tate kyphae invading subcutaneous tissue with an acute inflar 
matory response. Vascular invasion and thrombosis with extensi 
necrosis were evident. Small numbers of bacteria and buddi 
yeast were also present within the necrotic ‘tissue. Intrayeno 
amphotericin B therapy was administered. Arvepisode of hypote 
sion occurred on May 21, and a blood culture drawn at that tit 
subsequently grew P aeruginosa. Intractable hypotension led 
her death on May 24. Fungal cultures from the tissue yield 
Rhizoous arrhizus. : 
Case 2.—A 9-year-old girl was first admitted to the hospital 
February 1973, with uremia. She had a history of obstructi 
uropazhy and recurrent urinary tract infectien since 5 months 
age and diabetes mellitus since 7 years of age. She was begun 
hemodialysis therapy in December 1973, received a living don 
kidney graft that was anastomosed to an ileal loop condu 
Immunosuppression was initiated with azathioprine and pred 
sone. One month later, the anastomosis between the ureter. a 
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Fig 1.—Patient 1. Lateral view of abdomen showing extensive 
gangrenous cellulitis with violaceous margins; white disc>lora- 
tion due to topical medication. 


JES 


à 


Fig 3.—Patient 2. Photomicrograph of subcutaneous “issue 
showing vascular invasion by broad irregular nonseptate fungal 
hyphae (hematoxylin-eosin, original magnification, x 400). 


In early May 1974, a small area of tissue breakdown developed 
near the ileal lop stoma, but spontaneously resolved. Necrosis in 
this area recurred a few days prior to readmission on June 12. Her 
diabetes hac been in good control on a regimen of insulin, but her 
creatinine level had risen slowly since transplantation from 9.5 to 
0.8 mg/dl while on azathioprine, prednisone, and sulfametaoxa- 
zole. 

On admission, the patient complained of mild abdominal pain 
and appeared mildly toxic with a temperature of 38 C and cushing- 
oid features Results of her physical examination were unchanged 
except for an x 1l-cm area of raised, erythematous, slightly 
tender cellulitis surrounding the ileal loop stoma. Two centimeters 
from the stema was a 2 x 3-cm area of anesthetic, black nezrotic 
tissue with superficial vesicles. No crepitus was palpable Her 
WBC count was 12,500/em mm with 68% neutrophils, 2% band 
cells, 16% lymphecytes, and 9% monocytes. The hematocrit reading 
was 39.7; BUN, 23 mg/dl; serum creatinine, 1.0 mg/dl; srum 
sodium, 136 mEq/liter; serum potassium, 3.7 mEq/liter; rum 
chloride, 107 mEq/liter; serum bicarbonate, 11.9 mEq/liter; pH, 
7.30; and serum glucose. 134 mg/dl. Urine test results were 
negative for glucose and ketones. 

Oxacillin, gentamicin, and later clindamycin were administered. 
Wound and urine cultures grew organisms sensitive to these 
antibiotics, but the cellulitis progressed to involve the entire 
abdominal wall and the central necrotic area enlarged (Fig £). On 
June 18, th= possibility of a phycomycotic infection was first 
entertained,and the following day an extensive surgical detride- 
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Fig 2.—Patient 2. Abdomen showing advancing cellulitis with 
central necrosis near stoma of ileal conduit. 





Fig 4.—Patient 2. Abdomen three days after Fig 2 following 
debridement and showing extent of debridement required. 


ment of skin and subcutaneous tissue was performed. The ileal 
loop and abdominal musculature were not involved. A crushed 
tissue preparation stained with lactophenol cotton blue disclosed 
many nonseptate hyphae. Tissue sections stained with hematoxy- 
lin-eosin subsequently showed tissue and vascular invasion by 
hyphae with acute inflammation, vascular thrombosis, and exten- 
sive necrosis (Fig 3). Cultures from the tissue subsequently grew R 
arrhizus, C albicans, P aeruginosa, and Klebsiella sp Immunosup- 
pressive and antibacterial agents were continued, intravenous 
amphotericin B therapy was administered, her diabetes was 
controlled with insulin, and her hyperchloremic acidosis resolved. 
Further minor debridement was performed on several occasions 
(Fig 4). By July 5, the appearance of the wound had improved 
considerably, and although a biopsy specimen from the wound 
margin still contained: fungal hyphae, there was no evidence of 
vascular invasion. A regimen of amphotericin B was continued 
until July 13 at which time a total dose of 560 mg had been 
given. 

Skin grafting was complicated by bacterial wound colonization, 
but this resolved with treatment. At a follow-up examination Oct 
17, 1974, there was no evidence of persistent phycomycotie infec- 
tion and the grafts were taking well. Her creatinine level was 0.8 
mg/dl and her diabetes was well controlled. 


COMMENT 
The phycomycetes are a class of fungi characterized by 
broad, branching, nonseptate hyphae about 20u in length. 
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Within this class, species of the family Mucoraceae 
including Rhizopus, Mucor, and Absidia have been asso- 
ciated with severe and frequently fatal infections charac- 
terized by tissue invasion. Vascular invasion and throm- 
bosis leading to tissue necrosis is frequently noted and is a 
hallmark of this infection. 

In both our patients, as documented by histo ogic studies 
and culture, phycomycetes caused a progressive vessel- 
invading and necrotizing infection of the abdominal wall. 
In large series of phycomycoses, cutaneous nvolvement 
has been reported in somewhat less than 10% cf the cases.” 
However, minor skin lesions such as paronychia,’ otitis 
externa, facial papilloma," and leg ulcer” were ‘ncluded. All 
these cases either lacked documentation that a phycomy- 
cete was the primary pathogen or failed to show histologic 
evidence of tissue or vascular invasion and were, therefore, 
excluded from this review. Cases of subcutaneous phyco- 
mycosis, an entity occurring in otherwise healthy patients 
who live in the tropics, and characterized by the formation 
of painless, subcutaneous nodules were likewise excluded 
because of their differing clinical presentation, course, 
histologic structure, and etiologic factors." 

Bruck recently reported 30 cases of opportunistic fungal 
infection of the burn wound, 22 of which were due to 
phycomycetes.’ This represented just under 1% of all 
patients treated, and this incidence may have been related 
to the institution of topical mafenide acetonide cream. The 
signs of burn wound invasion included the development of 
purplish or black spots, ulceration, early separation of the 
eschar, fever, swelling, and tenderness. Histologic evidence 
of hyphae invading viable tissue was found in all cases, 
although isolation by culture was possible in only 30%. 
Dissemination occurred in 27% and was always fatal. Karly 
diagnosis by biopsy followed by an aggressive surgical 
approach gave the best results. Amphotericin B was 
reserved for those patients with disseminated or multifocal 
involvement. One other case of fatal cutaneous phycomy- 
cosis complicating a burn wound has been reported.* These 
cases were not reviewed because they only occurred in the 
characteristic setting of the burn wound and have been 
adequately described. In addition to our two patients, there 
remained nine patients reported in the literature in whom 
the skin or wound surface was the primary or initial site of 
a progressive phycomycotic infection. The clinical, patho- 
logic, and microbiologic features of these 11 cases are 
summarized in Table 1. 

In acute, invasive phycomycoses involving cther sites, an 
underlying disease has been present in the majority of 
cases. Diabetes mellitus and neoplasia have been the most 
common entities, but anemia, burns, diarrhea and dehydra- 
tion, acidosis, uremia, cardiac, hepatic, renal, and pulmo- 
nary disease, drug abuse, pregnancy, trauma, and drug 
therapy have all been implicated as predisposing factors." 
All 11 cases in the present series had either a local or 
systemic predisposing problem. 

Six patients had prior diabetes mellitus, and corticoste- 
roid-induced diabetes developed in patient 10 prior to her 
infection with Rhizopus. The 64% incidence of diabetes in 
phycomycotic gangrenous cellulitis is comparable to the 
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Age, yr 


Underlying 
disease Diabetes in good Diabetes with Diab 
control hyperglycemia, ke 
no acidosis dc 
TE WP OOREEN a ee ee  | 
Tempera- 
ture, C we 39 Ane: 
Texicity Absent Present Absi 
Cl nical 
appearance Black ulcer, 9X5 cm, Purplish nodule 7-cn 


developed over above intrave- oy 


lateral malleolus nous canulla ta 
in 2 weeks progressed into de 
dusky and in 
edematous arm 
over 4 days 
H stopathology 
Hyphae invad- 
ing tissue + + 
Vascular 
invasive + + $ 
Culture Rhizopus 
rhizopodiformis 
Treatment Orally administered Control of Con 
potassium iodide, diabetes, local di 
topical tincture debridement lo 
of iodine bi 
Outcome Resolved Died; cause Res 
not clear 


incidence in the rhinocerebral (73%) and pulmonary (50% 
formas.’ Experimental evidence suggests that the predispc 
siticn of diabetics is multifactorial. Acute alloxan diabete 
allowed dissemination in animals inoculated intravenousl 
with Mucoraceae," and permitted activation of a quiescer 
intranasal focus to the invasive form.'? On a cellular leve 
suck animals have an impaired initial inflammator 
response,’ diminished mast cell degranulation, an 
decreased fibroblast proliferation in reaction to the org: 
nism." In contrast, chronic alloxan diabetes and hyperg]} 
cemia due to glucose infusion did not predispose to invasiv 
infection. However, the latter was associated wit 
deg=nerative changes in the granulocytes and an increase 
number of hyphae as compared to controls. Patients wit 
diabetes mellitus have been shown to have abnorm: 
metabolic, chemotactic, phagocytic, and bactericidal activ 
ty of their granulocytes, which is most notable in tł 
presence of ketoacidosis, but is also present when tl 


Phycomycotic Gangrenous Cellulitis—Wilson et £ 


= Andrews et” 
alat ; 


‘Bauer et als | Palmer et als 


32 57 41 


Meadows and Case 1 from 


Cobbs?” 


37 





Diabetic keto- 
acidosis; 
crush injury 
to hand 1 
week prior to 
admission 


Colectomy and ileos- 
tomy for granuloma- 
tous colitis 6 weeks 
prior to onset; ure- 
mic acidosis 


Diabetes in 
good con- 
trol; mul- 
tiple frac- 
tures; open 
wounds 


Cempeund frac- 
ture aft tibia 


Probably 
alcoholic 
hepatitis; 
fell on 
left side 
2 weeks 
prior to 
admission 


present re- 
port 
24 





Diffuse intra- 


abdominal sep- 


sis from per- 
forated toxic 
megacolon of 
ulcerative 
colitis; corti- 
costeroid- 


induced 
diabetes; ure- 
mic acidosis 





39 Afebrile 


37 38 





Present Present 


Moderate Severe 





Moderae 


Black scab near ileos- 
tomy spread tc pro- 
duce necrosis of 
entire left side of 
abdomen in 12 days 


Progressive 
swelling and 
necrosis of 
arm with 
white mold 
on wound 
surface de- 
veloped week 
after trauma 


 Tissuewecrosis. 
i BUS, end white 
mold neg 
“wound 
caveloped 
4weexs.after 
injury 





Rhizopus 
sp 
Debridement 
and late 
amputation, 
amphotericin 
B for 3 days | 
Died 


; Absidia :amosa 





i ” Debridement Debridement 





 Resalver 


ease is well vontrolled.'** A serum factor inhibitory to R 
ae, but not characterized as immunoglobulin, comple- 
ment, or properdin has been found in normal serum. This 
or disagpexred from the serum of one diabetic patient 
ketoazidosis and returned when this resolved.” 
mal faetors such as peripheral vascular insuffi- 
lay a role in diabetics. 

betie ketoacidosis occurred in two of the cases, 
i¢ acicosix in two others, the acidosis from ileal loop 
rbonate loss eccurred in patient 11. Acidosis has been 
ommonly noted in other series, but it is not clear whether 
an impairmentof host defenses or a peculiar characteristic 
is organisti is responsible for this association. It is of 

terest thet Æ oryzae has a pH optimum of 6.5.2 
'orticostəroiis were used in patients 10 and 11 prior to 
mset end during the course of their infections and 
added during the course of the disease in patient 6.” 
riod reatment has been shown to enhance ex- 


Gangrenous ses- 


Rhizopus 


Control of dia- 


Anesthetic, 
black area of 
necrosis with 
a 2-cm purple, 
edematous 
margin 
involving 
the entire 
left abdomi- 
nal wall de- 
veloped over 
3-4 days 


Red swollen 
left flank 
with cen- 
tral necrot- 
ic area 
developed 


ond and third 
fingers; spread 
to involve hand 


a week 


; Rhizopus 

sp arrhizus 

None Debridement, 
amphotericin 
B late in 
course 


Early debri 
ment, 560 ı 
of amphote 
cin B over 
3% weeks: 


betes, amputa- 
tion, 2 gm of 

amphotericin B 
for 3% months 





Resolved 


Died Died Resolved ` 


perimental phycomycosis in mice, rats, and guinea pig 
but had only minimal effects in rabbits.” Since corticoste- 
roids are commonly used in patients with ‘serious 
underlying diseases, it is difficult to determine whet 
their use constituted an appreciable additional risk f 
in our patients. Another immunosuppressive agen 
azathioprine, was also used in patient 11. cae 

Infection with a phycomycete appeared to begin at a site 
of prior tissue injury in all but two of the patients. Even 
those two patients, however, had diabetes, and their inf 
tions began on distal parts of the extremities where tis 
ischemia secondary to vascular insufficiency was likels 
Among the patients with obvious tissue injury, one began 
at an intravenous infusion site, two began. in areas 
subjected to blunt trauma, three at open fracture site 
near ileostomy sites, and one at the stoma of van 
conduit. — ee re 

_Prior antibiotic therapy was given in at least six 
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or anaerobic 
strep 


eases. Notable antecedent bacterial infection t the site of 
“subsequent phycomycotic infection occurred Jefinitely in 
two and probably in five other cases. Both factors may 
have predisposed to phycomycotic superinfection. Inflam- 
matory bowel disease was present in two patients, an 
ociation not previously noted, but was coraplicated by 
cher factors in both cases. 

‘The clinical course of the disease followed one of two 
patterns. In patients 1,” 3," and 5,” the disease followed a 
subacute course with gradual progression over a two- to 
four-week period. Patients 1 and 3 were diabetics in whom 
cers developed at the ankle over a two-week period. 
‘These lesions were not accompanied by pain, toxicity, or 
fever, and there was minimal inflammation around the 
ulcers. An open fracture of the leg developed a white, 
noldy growth accompanied by tissue necrosis in patient 5. 
is case was associated with fever and minimal toxicity, 
- but also followed an indolent course. 

‘The remaining eight cases were characterized by a 
rapidly progressive, gangrenous cellulitis with extensive 
involvement within a week of onset. Four cases of cellulitis 
surred on the abdominal wall and four on en extremity. 
o patients had mild and two had moderate discomfort. 
ain was not commented on in the other four cases. The 
degree of toxicity was variable, but at times was severe. 
‘The temperature varied from 37 to 39 C. In all cases, the 
lesions were characterized by a central, black necrotic area 
with a margin of red to purple edematous celulitis. Anes- 
thesia of the central area was present in all cases in which 
as commented on. Superficial vesicles were noted in 











“Bacterial £ ea ean stridial fees 
Synergistic .. Necrotizing Necrotizing Clostridial Myonecrosis “a 
- Gangrene ‘Cellulitis Fasciitis Celialitis (Gas Gangrene): Phycomycosis 
Usually ; Diabetes Vescular Local trauma Local trauma i Diabetes frequent 
surgery frequent insufficiency 
: and diabetes 
Pe Severe Severe Severe Minimal Severe Minimal 
< Toxicity Minimal Severe Severe Minimal Severe Variable 
Fever Usually Moderate High Low grade Low grade Low grade 
AE absent 
| Rate of 
oo progression Slow Rapid Rapid Rapid Very rapid Rapid 
oop Appearance Central black Ulcers Subcutaneous Minimal edema Marked swelling, Central black ea 
bee ulcer with draining and fascila and discoloration bronze to black necrotic area with: 
purple margin “dishwater” necrosis with of skin; foul color with necrosis ree to purple raised 
and erythem- pus from a overlying brown cischarge and a serosanguinous margin may present: 
atous small area cellulitis; discharge asia black ulcer 
periphery of gangrene central 
gangrene may 
ae be present 
repitus Absent Occasionally Ozscasionally Always prasent Always absent Absent 
NE ae present present and prominent but minimal 
Anesthesia Absent Absent Oscasionally Absent Absent Always present 
ae present 
Etiologie - 
agents S aureus Enteric rod S aureus Clostridia Clostridia Rhizapus, 
That and micro- and S pyogenes Mucor, 
aerophilic anaerobe enteric Absidia 
strep Gram-negative 


three cases. A moldly growth was noted on the woune 
surfzce in case 6. Gas was absent in ail cases. Localizec 
extension of the infection to other organs occurred in cai 
72° 92" and 10, but hematogenous dissemination was no 
noted. woe 
The recognition of this infection was usually delayed b) 
misdiagnosis until phycomycetes were cbserved on patho 
logic examination of debrided material. The clinical di: 
noses most frequently mistaken were progressive bacteria 
synergistic gangrene, synergistic necrotizing cellulitis 
necrotizing fasciitis and clostridial cellulitis, and myone 
crosis (Table 2). ae 
The two diabetic patients with ankle uicers were initial 
thought to have ulcers secondary to vascular insufficiene 
and bacterial superinfection. These ‘esions resemble 
bactarial synergistic gangrene," but were not as painfu 
Their relentless progression led to biopsy and the correc 
diagnosis was made histologically. In case 5, the diagnosi 
was made by chance when cultures and histologic studi 
were obtained routinely on debrided material. i 
The more extensive rapidly progressive nature of th 
remaining cases require their differentiation from th 
other four entities in Table 2. The lesions that resemb 
phyeomycotic gangrenous cellulitis most closely are necr 
tizirg fasciitis” and synergistic necrotizing cellulitis. 
Alttough these three entities have differential features, 
greet deal of overlapping exists in clinical presentatio: 
For this reason, clinical criteria alone cannot be relied c 
for their differentiation. Clostridial cellulitis and myon 
crosis can usually be differentiated from phycomycosis ¢ 
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the basis of histologic studies, a phyeomy- 
‘as thoaght to be the primary pathogen in each 








agnosis Jepends on histologic evaluation of the 
ted tissae. The phycomycetes are ubiquitous in 
ture, and in nonpathogenic roles, have been isolated 
he conjunctival sac, sputum, feces, and nasal and oral 
iés of humans in somewhat less than 2% of those 
rveyed.= Trey have also been cultured from normal 
kin,” and are frequent laboratory contaminants. However, 
s often dificult to isolate the organism, even in proved 
_ eases." For tnese reasons, isolation of the organism is not 
ficient to make a diagnosis, nor is failure to do so reason 
doubt tne diagnosis if the histologic studies are charac- 
teristic. It is, therefore, important to obtain an adequate 
psy specimen from the margin of the lesion. Scrapings 
swabs are madequate for isolation or identification. 
he histologic appearance is diagnostic. Tissue invasion 
wide (10 to 20u} nonseptate, irregularly branching 
yphae that stain reacily with hematoxylin is accompanied 
_ by an acute inflammatory response. Vascular invasion and 
- thrombosis wth tissue infarction are frequently present 
_ and were noted in other types of phycomycosis.* Asper- 
- gillus may produce a similar lesion and may be confused 
ogically with the phycomycetes. It may also be 
ent concomitantly as in case 5. The hyphae of Asper- 
us may be-differentiated on the basis of their medium 
idth (3u to 4p), numerous septae, and characteristic acute, 
chotomous branching.’ 
rapid diagnosis may be established by the examination 
frozem section.’ If this is not available, crushed tissue 
parations stained with lactophenol cotton blue or tissue 
Isp treated with 20% potassium hydroxide,” will 
usually permi: identification. The hyphae usually appear 
- Gram-negative on a Gram-stained preparation, but may be 
icult to identify. 
Isolation of che organism corroborates the diagnosis and 
allows speciation. The pathogenic phycomycetes may grow 
on Sabouraud agar at room temperature or at 37 C and 
iuce anc aoundant growth within two to five days. 
ever, isolation of the organism in proved cases has 
been difficult, and it may be possible to increase the yield 
f cultures by using either neopeptone-glucose agar’ or a 
m o sterilized bread over which Sabouraud agar is 
poured. Both media are buffered to pH7. Cycloheximide 
iid not be ased in any of the media because it is 
bitory for shycomycetes. The laboratory should also be 
red so that. these organisms are not discarded as 
taminants. 
In this series, six patients were evaluated with fungal 
“cultures and a phycomycete was isolated in all. Rhizopus 
-species were isolated in five. All of these were associated 
with a progressive gangrenous cellulitis, Absidia ramosa 
was isolated f-om the remaining patient (No. 5), and was 
sociated with a more indolent infection of a wound 
Ye 
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ntly present in phycomyeotic gangrenous e 









the underlying disease processes, and chemotherapy. > 
of the seven cases involving an extremity followe an 
indolent čourse and were treated successfully with control 
of diabetes (cases 1 and 3), potassium iodide and top 
tincture of iodine (case 1), and local debridement (cases 
and 5). Four followed a rapidly progressive course. Pa 
4 and 8 were treated with early amputation a 
survived. Patient 2 was treated with debridemen 
and patient 6 with initial debridement followed by 
tation and amphotericin B therapy late in the course, 
patients died. The remaining four cases involved the trun 
Patient 7 died on the third hospital day and the diagnos 
was established postmortem. Patients 9 and 10 both had 
extensive involvement of the abdominal wall and adjacent 
viscera before surgical debridement was done, and bo 
died. Earlier diagnosis and treatment mig 
improved their outcome. Because of our experien 
patient 10, phyeomycosis was suspected when pat 
was first seen in consultation, and early surgical in 
tion was undertaken. The diagnosis was made on the 
surgery, and amphotericin B therapy was initiated i mi 
diately. Repeated debridement and the continuation of 
amphotericin B therapy resulted in resolution. i 
Amphotericin B has been helpful in eradicating phyco- 
mycotic infections in other sites, and although latent 
spores are resistant to usually obtainable concentrations o: 
the drug,” germinated spores are killed by such concent. 
tions.” Although its efficacy could not be clearly evaluated 
from this study, amphotericin B seemed to impede the 
progression of the lesions following adequate debride 
ment in patients 8 and 11, and decreased invasiveness wi 
noted histologically in patient 11 two weeks after initi 
of amphotericin B. A total dose of 2 gm and 560 mg we 
given in these patients, both of whom survived, In 
other two cases in which the drug was used, it was ade 
terminally. Potassium iodide, which was used in patien 
has been found useful imtreating subcutaneous phycomy 
cosis caused by Basidiobolus.” It has not been used in other. 
cases of invasive phycomycosis, and R oryzae has been 
shown to be resistant to it in vitro. No other chemother- 
apeutic agents are currently known to be effective against 
phycomycetes. Many of the patients had concomitant — 
colonization or infection with bacteria or yeast and one 
died with bacterial sepsis, which indicates that therapy for 
these agents may also be required. ey! 
Phycomycotie gangrenous cellulitis should thus be 
included in the differential diagnosis of progressive necro-. 
tizing lesions of the skin, especially in diabetics. Unrespon- 
sive diabetic ulcers of the extremities should also be 
suspect. Prompt histologic examination and culture of the _ 
infected tissue are essential for early diagnosis and ther- 
apy. Debridement alone may be adequate therapy for 
localized ulcers. In progressive lesions on an extremity, 
amputation or at least extensive debridement is necessary. 
Cases involving the trunk must be treated with early 
radical excision of all necrotic tissue and as much of the 
violaceous. margin as possible. The addition of chemo- 


therapy is indicated in lesions involving. the: trunk where > a 
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e of two severe cases of phycomycotic 

cellulitis in one medical center within two 

rs may be coincidental, but it contrasts with the rarity 

lar case reports in the medical literature. Phycomy- 

have been overlooked in other cases because they 

nbled better known clinical entities or because the 

phycomycetes may be overgrown in culture by bacteria or 
yeast, or may be absent if only the surface is cultured. 


E. R, Squibb.& Sons, Princeton, NJ, provided financial support for the 
color illustrations. 

aphael Levy, MD, permitted us to report on his patien:. Helen Lucia, 

‘ormed histologic diagnosis in our first case. Martin Meyers, MD, 

early diagnosis in our second case. Efrain Fernanéez and Charles 

isolated the organisms. J. J. Ellis, PhD, prcvided detailed 

‘Edmund C. Matczak, PA, provided assistance with the photomi- 


_ Nonproprietary Names 
` and Trademarks of Drugs 
Azathioprine—Imuran. 
mtamicin sulfate—Garamycin. 
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invited Editorial Comment 


All-linicians, and particularly surgeons, who are concerned wit} 
the management of patients with diabetes, extensive burns, 
debili-ating serious injuries or illnesses, or conditions that re 
treatment with immunosuppressive agents need to be familia 
with the rare syndrome of phycomycotie gangrenous cellulitis. 

Of particular interest in this article is the oecurrence of phycho 
mycotic infections in two patients as complications of condition: 
other than burns. An understanding of this possibility is impor 
tant since diagnosis and specific treatment are so necessa fo 
successful management. me 

Those who have encountered this condition in their praet 
familiar with the diagnostic difficulties, and in this regar 
recognize the value of microscopic examination of biopsy: speci 
mens. The coexistence of one or more concomitant infections suc 
as these caused by Pseudomonas aeruginosa, Candida albican: 
Escherichia coli or other Gram-negative bacteria, anaerobic Stre 
tococeus, or Bacteroides may lead to confusion, delay in diagnosi: 
and ineffective therapy. The authors’ review of 11 similar case: 
inclucing the two in their report, emphasizes this importar 
consideration. ; 

There undoubtedly have been other cases of this rare infecti 
that Lave not been reported. For example, two proved cases hav 
been seen by Bruce G. MacMillan, MD, and myself in burne 
children at the Shriners Burns Institute in Cincinnati. Pe 

Of the various methods of treatment tried, radical excision < 
the lesion and the administration of amphotericin B have been th 
most successful. When diabetes is present, its control is also a 
important therapeutic factor. cake 

The authors have prepared a useful table highlighting th 
differential diagnostic factors of progressive necrotizing 
tions of the skin and muscle. wee 
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c ‘Gangrenous Cellulitis—Wilson et a 





hronic Consumption Coagulopathy 


companying Abdominal Aortic Aneurys: i 


T. Siebert, MD, Ethan A. Natelson, MD 


Each of two patients harboring a stable abdominal aortic 
rysm manifested severe recurrent bleeding consequent to 
nic consumption coagulopathy (CCC). Both underwent 
successful aneurysmectemy, but in only one patient did bleeding 
se and Cepressed clotting factors return to normal activity. In 
y "patient, subsequent observations suggested that his 
pathy actually resulted from occult Pancreatic carci- 
We propose here criteria for establishing stable aneurysm 
usa of CCC and demonstrate the efficacy of heparin in 
sing the coagulation defect prior to surgical intervention. 
casas also illustrate that the discovery of CCC 
nyng stable aneurysm may signal the presence of 
incerlying disorder. 
urg 1%1:539-541, 1976) 


nic consumption coagulopathy (CCC) may compli- 
f te several distinct clinical entities including giant 
giomas. myeloproliferative disorders, particularly 
associated with thrombocytosis,’” carcinoma,’ and 
iterine death.” Although stable aortic aneurysm also 
ves mention as a cause of CCC,'*" the supporting 
nee is net convincing. Some reports" deseribe an 
te hemorrhagic state typically associated with arterial 
ion anë hypotension. Another” presents studies 
ith accelerated turnover of clotting factors in a 
iat specific coagulation abnormalities. In a 
lure to resect the aneurysm leaves its causa- 
debacable.’ This report concerns two patients 
CCC accompanying a stable abdominal aortic aneu- 
Con:rasts. in their final diagnoses emphasize the 
for caution in attributing such hemostatic abnormal- 
jolely to. the presence of the aneurysm. 





sted for publication Nov 21, 1975, 
he Department of Medicine, Section of Hematology, Baylor 
of Medicine, and Methodist Hospital, Houston. : 


o St Joseph Hospital, 1919 LaBranch, Houston, TX 


(In this communication, the authors prefer the | 
“chronic consumption coagulopathy” to deseribe the « 
sive utilization of clotting factors that characterizes dis 
ders alternatively referred to as defibrination syndr 
intravascular coagulation-fibrinolysis [ICF], or disse 
nated intravascular coagulation [DIC}.) 


REPORT OF CASES 


Case 1A 78-year-old physician first entered M 
Hospital in January 1970, beeause of a painful, spoi 
hemarthrosis and for investigation of a chronic bleeding 
of about 18 months’ duration. in 

In August 1968, he sought medical attention elsewhe: 
evaluation of generalized eechymoses and a pulsatile abdom 
mass. Roentgenographie studies documented a fusiform abd 
inal aortic aneurysm. Hematologic investigation disclosed thr 
bocytopenia, hypofibrinogenemia, a prolonged prothrombi j 
(PT), and reduced factor VIII activity. Because CCC consequent to, 
the aneurysm seemed logical, the patient underwent replacem 
of the lesion with a Dacron graft prosthesis. He sustaii 
extensive bleeding during the procedure and received ‘multi 
transfusions. Ultimately, he recovered with an excellent surgic 
result, but continued to bruise excessively, er 

In December 1968, the patient began to complain of dysüria, 
frequency of urination, and decrease in the foree of his urinary 
stream. Physical examination disclosed an enlarged prostate and 
scattered superficial ecchymoses. Laboratory studies ay 
showed thrombocytopenia, hypofibrinogenemia, and a prolonged 
PT. Transurethral prostatectomy resulted in considerable pos 
operative bleeding controlled finally by use of intravenous 
administered aminocaproiec acid. Histologic sections of the pros- 
tate showed benign hyperplasia. ea te 

In January 1970, the patient was cachectic. and depressed.. 
had ecchymoses over the right leg and buttocks, along wit 
swelling, tenderness, and limitation of motion of the right. ne 
Peripheral pulses were full and equal bilaterally. - $ : 

His initial hemoglobin concentration was 13.2 gm /100 ml. 
blood cell (WBC) count, 7,300/cu mm; and platelet count, 55, 

mm. Peripheral blood film showed poikilocytosis with occasio: 
schistocytes.. The. PT was 14.0. seconds (control, 11:8), 


























































ml (normal, <20). Serum values for creatinine, glucose, 
Ikaline phosphatase, glutamic oxaloacetic transaminase. 





mic pyruvic transaminase (GPT), “and sulfobromo- 
ale 3P) retention. were normal. Fluid aspirated from the 
right knee was bloody and sterile. i 
After intravenous therapy with sodium heparin, initially 5,000 
nits and subsequently 2,500 units every four hours, the patient’s 
eagulation studies promptly improved (Table), confirming CCC. 
Juring the ensuing weeks, however, he became progressively 
coterie with laboratory findings suggesting extrahepatic biliary 
obstruction. Exploratory celiotomy showed an unresectable carci- 
“noma of the pancreas totally obstructing the common bile duct. 
Cholecystojejunostomy relieved the biliary obstruction, but the 
patient died four months later. 
| Case 2.-A 68-year-old man entered Methodist Hospital in 
February 1975, for investigation of extensive spontar eous ecchy- 
“moses and nosebleeds of two years’ duration. Six months earlier, 
‘tests done elsewhere had documented thrombocytopenia, hypofi- 
_prinogenemia, a prolonged PT, reduced levels of faetors V and 
VIH, and a large, partially calcified fusiform abdominal aortic 
eurysm. 
On examination, he had slight scleral icterus, widespread ecchy- 
moses, and a large hematoma involving the axilla and upper arm 
on the left. Hepatosplenomegaly and a midline pulsatile abdom- 
jal mass also were present. 
ig hemoglobin concentration was 10.8 gm/100 ml; hematocrit 
Jue, 30%; WBC count, 10,000/em mm; and pla:elet count, 
4,000/cu mm. Peripheral blood film disclosed moderate poikilo- 
osis and frequent schistocytes. The uncorrected reticulocyte 
it was 5.7%, Serum values were as follows: total bilirubin, 2.8 
oml; direct bilirubin, 0.7 mg/100 ml; GOT, 69 units/ml; 
90. nits/ml; and alkaline phosphatase, 97 international units 
U). Haptoglobin was absent and he had Australia antigenemia. 
Films of a bone marrow aspirate showed erythroid hyperplasia. 
‘cagulation studies demonstrated PT, 15.7 secords (control, 
aPTT, 38 seconds (control, 30); and fibrinogen coacentration, 
0 mg/100 ml. Fibrin-split products were 50ug/ml. The plasma Tle 
-iodine 125-labeled fibrinogen was 30 hours (normal, 80 to 
Our d noses were CCC of uncertain etiologic facters, probable 
epatic cirrhosis, and aortic abdominal aneurysm. In preparation 
for aneurysmectomy, the patient received sodium heparin, 10,000 
units every 24 hours by continuous infusion. Coagulation abnor- 
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COMMENT 


Experience with these two patients prompts us to 
propose four criteria for accepting stable aortic aneurysm 
as the primary etiologic factor in evoking CCC. These are 
chronic acquired bleeding disorder characterized by labora- 
tory evidence of consumption coagulopathy with disap- 
pearance of the hemostatic defect after successful aneu- 
rysm repair and maintenance of normal ceagulation forat 
least three months thereafter. Patient 1 had been the 
subject of a frequently quoted report in which his aneu- 
rysm was considered the cause of CCC." In retrospect, 
criteria 3 and 4 were not met. Etiologie factors of the 
coagulopathy in others in whom aneurysmectomy was not 
attempted? must remain speculative. mindful that 
patien-s without an aneurysm may also have unexplained 
CCC.“ : 

The pathogenesis of CCC accompanying stable aneu- 
rysm is not established. Proposed mechanisms for 
initiat ng intravascular clotting are activation of both the 
extrinsic and intrinsic blood coagulation systems within 
the aneurysm. Extrinsic coagulation might follow release 
of thromboplastins from either the disturbed vascular 
endottelium or from breakdown products of hemolyzed 
erythrocytes and aggregated platelets or both. Intrinsic 
coagulation could result from exposure cf subendothelial 
surfaces and relative stasis of blood." We contend, 
however, that aortic aneurysm is so common and that its 
association with CCC is so rare that additional mechanisms 
are likely. For example, in the first patient described here, 
the oceult malignant tumor probably shed thromboplastic 


Initial Coagulation Studies and Response to Heparin Therapy 
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Aneurysm resection and sple- 
nectomy; heparin discontinued ~ 








Consumption Coagulopathy Siebert & Natelsor 





severe liver disease 


> of thromboplastins from the circulation 
that the approach to the patient with CCC 
ant aortic aneurysm should include consider- 
ether underlying disease. If surgical therapy 
-required in this setting, we endorse the 
heparin both to generate confirmatory 


_ evidence af CCC and to lessen operative bleed 
_ patients illustrate that coagulation abnormal 


other, ith its- 
in both clotting factor synthesis and - 


rative bleeding. Bo 


improve strikingly and promptly after only small 
heparin. Whereas our first patient sustained seve 
operative hemorrhage on two occasions when di 
receive heparin, neither patient experienced exces: 
bleeding when this therapy was continued up to o 
tion. ce 
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Editorial Comment 


the authors deseribe two cases of consumption coagulopathy in 
ients with abdominal aortic aneurysms. The article differs 
‘previeus reports by advocating a healthy skepticism when 


correctable ‘by an operation on the aneurysm, a. coineid 
stimulus to intravascular coagulation such as oceult ma 
disease must be suspected. 


Epwin W. SaLzma: 
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escribing antibiotics for patients with serious infections, every physician weighs 
ess against safety... and tries not to sacrifice one for the other. 


eral effectiveness 
general effectiveness of Nebcin is now well known. Clinical studies have shown Nebcimto be 
ed in the treatment of septicemia; C.N.S. infections, including meningitis; neonatal sepsis; 
ywer respiratory infections; gastrointestinal infections, including peritonitis; skin, bone, 
t-tissue infections, including burns; and serious complicated and recurrent urinary tract 
caused by susceptible strains of -he organisms listed below. 


shein is usually active against most strains of the following WARNINGS 
Patients treated with Nebcin shauid be under 
close clinical observahon. De e tobramycin 


and other aminoglycoside antones have an 


udomonas aeruginosa 
sp. (indole-positive and indole-negative), including 
nirabilis, Pr. morganii, and Pr. vulgaris 


ysiella-Enterobacter-Serratia group 
trobacter sp. 
videncia sp. 
aphylococci, including Staphylococcus aureus (coagulase- 


ue 


ive and coagulase-negative) 


has been studied in 3,506 patients. Close analysis of 
eactions reported suggests that Nebcin provides a 
irable balance of effectiveness and safety. 


inherent potential for causing stotoxucity and 
nephrotoxicity. 
Both vestibular and audito: atoxicily car 


patients have preexisting re 
Neben is administered for lo! 
higher doses than those recc 

Tobrarmyein is potentially nephrotoxic Renal 
and aighth-nerve function sh s 
monitored in patents with knawn OF uspected 
renal impairment and also in tac > 
function is initially normal bu 
ol renal dysfunction during t 
impairment may be charact 
olquna, proteinuna. or evidertce of nitrogen 
retention Gncreasing BUN N or creatinine}: 
Evidence of impairment in renal. vestibular Or- 
auditory function requires disvonkinuation of the : 
drug or dosage adjustment 

Nebon should be used with cautc 
premature and neonatal inta Dece 


renal immaturity and the resuiing prolongationof of: 


serum halt-ite of the drug 
In the case of overdosage CF toxic reactions. 
peritoneal sis OF HMO s will help 
remove tobramycin from the slood ees 
i be monitored: aiis. 
INCEMATONS fo 
ided. Urine 


506 case reports submitted to Eli Lilly and Company, 
ted side-effects (including abnormal laboratory values) Sli peat 


neurotoxic and/or nephrotoxic antiki 


(3.9 percent) of the patients. Those of doubtful | pancuary streptomycin. neers 


protein. cells. an 


gentamicin: cephaloridine. 
viomycin: polymyxin Bc 
should be avoided: . < 


n 233 (6.6 percent). Adverse 
rant discontinuation of the 





88 141 


n 53 palents)* Gn 105 patentsi* 





) patients are mcauded in = categories; therefore, a total 


56 had 229 abnormal (related plus doubrful) adverse effects. 


‘vous system: 
dence of adverse effects 


erse Reacticnsin the Nervous System 





Number of Effects 
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Related Doubtful 


EN 
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Q 
D 
3 
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„as shown 
d serum 
„have. 

been reported with Nebcin, 
especially in patients on high dosage 
and/or prolonged therapy and 
particularly in those with known or 
suspected renal impa:rment. The 
accompanying table summarizes the 
renal effects found in the study 
group of 3,506 patients. 


Adverse effects on beth the 
vestibular and auditory branches of 
the eighth nerve can occur. 
Impairment of eighth-nerve 
function is most likely in patients 
with renal damage. especially in 
those on high dosage and/or 
prolonged therapy. Effects on 
vestibular and/or auditory function 
in the group of 3,506 patients are 
shown in the accompanying table 


sage intervals in patien 
paired renal function: 


. Monitor patients whose rena 
is initially normal butin v 
or evid nce-of nitrogen re! 


protein, walle ae 


Monitor renal function in, 
patients — the elderly, deb 
those with impaired renal fur 
caused by traurna, surgery. 
chemotherapy. ; 


Monitor serum concentra 
feasible, and avoid pralon; 
above 12 meg./ml. Determ 
concentrations if the dosage i 
above those usually recomn 


Assess auditory and vestibula 
during prolonged treatme: 
with known or suspected rena 
impairment and in those With 
normal renal function who devel 
signs of renal dysfunction during 
therapy. 

Avoid the concomitant ör seq 


use of drugs that are potentiall 
or nephrotoxic. 


eceive Nebein i in ‘higher doses or i longer 
ods time than those recommended, the 
xic reactions is low. However, patients 


ted W ith Nebcin should be under close 
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mary of Prescribing information 


2 By WARNINGS 

tients treated with Nebcin should be under close clinical observation, 
CAUSE tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both véestibular:and auditory otctoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
administered for longer periods or in higher doses than those 
recommended. 

. “Tebramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment | 
» may be characterized by cylindruria, oliguria, proteinuria, or evidence of | 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of | 
impairment in renal, vestibular, or auditory function requires discontinua: | 
tionofthedrugor dosage adjustment. | 
Nebcin should be used with caution in premature and neonata infants | 
scauseof their renal immaturity and the resulting prolongation of serum 
alt life of the drug. 

nthe case of overdosage or toxic reactions, peritoneal dialysis or hemo- | 
ialysis will help remove tobramycin from the blood. i 
Serum concentrations should be monitored when feasible, and | 
rolonged concentrations above 12 mcg. /mi. should be avoided Urine i 
hould be examined for increased excretion of protein, cells, andcasts. 
“Concurrent and sequential use of other neurotoxic and/or nephrotoxic | 
ntibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, | 
phaloridine, paromomycin, viomycin, polymyxin B, colistin, ar d vanco- 








iuretics themselves cause ototoxicity, and intravenously admin stered | 
uretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
serum and tissue. i 
age in Pregnancy—Safety of this product for use during pregnancy i 
is not been established. 











ion: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
derived from the actinomycete Streptomyces tenebrarius. Nebcin injec- 
clear and coloriess sterile aqueous solution for parenteral administra- 
is stable and requires no refrigeration. 
ns and Usage: Nebcin is indicated for the treatment of sericus infections 
sceptible strains of the following microorganisms: Pseudomonas 
‘scherichia coli, Proteus sp. (indoie-positive and indole negative), 
encia, KlebsiellaEnterobacter Serratia group, Citrobacter sp. and staphy- 
‘occi, including Staphylococcus aureus (coagulase-positive and 
oagulase- negative). 
lebcin is indicated in the treatment of septicemia; central-nervovs- system 
ections. including meningitis; neonatal sepsis: serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis: and serious skin, bone, 
| soft-tissue intections, including burns, caused by the susceptib e organisms 
sted above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these orgenisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urifary.tract infections unless the causative organisms are not 
ptible to antibiotics having less potential toxicity. Nebcin may be considered 
; 10 s staphylococcal infections when penicillin or other potentially less toxic 
are contraindicated and when bacterial susceptibility testing and clinical 
nt indicate its.use. 
cterial cultures should be obtained prior to and during treatment to isolate 
anitify | tiologic organisms and to test their susceptibility to tobramycin. If 
ibility tests show that the causative organisms are resistant to tobramy- 
er appropriate therapy should be instituted. In patients in whom gram- 
egativ septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
_-coside may be indicated, treatment with Nebcin may be initiated be-ore the 
i 





esultsof susceptibility studies are obtained. The decision to contin se therapy 
çin should be based on the results of susceptibility studies. the 
‘of the infection, and the important additional concepts discussed in the 


'S box above. pty 
persensitivity to tobramycin is a contraindication 


Ne 


e WARNINGS box above. 
ecimens should be co 












NOTE: The risk of toxic reactions is low in patients with normal renal function. 
who do not receive Nebcin in higher doses or for longer periads of timethan = ©- 
those recommended. : 

Other reported adverse reactions possibly related to Nebéin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, ching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./1.V.: 

Usual dosage for adults, children, and older infants (normasrenal function) 

3 mg./ Kg. /day administered in three equal doses every eaght hours. In Hte- 

threatening situations, the dosage may be increased up to 5 mg. /Ke./day 

administered in three or four equal doses. This dosage should be reduced to. 
3mg./ Kg. /day as soon as clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal fuaction)— 

Up to 4 mg. /Kg./ day may be given in two equal doses every twelve hours. 

The usual duration of treatment is seven to ten days. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 
After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normalidoses at prolonged 
intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature. * To calculate nermai dosage at 
prolonged intervals (if the creatinine clearance rate is notavailable and the 
patient's condition is stable), the following formula may be used: 

1mg./Kg.q.(6 x serum creatinine) ^. 
Neither regimen should be used when dialysis is being performed. ; 
LV. Administration—The usual volume of diluent for adults is 50 to 100 mi. For 
children, the volume of diluent should be proportionately lees than for adults: 

The diluted solution usually should be infused over a periodot twenty to sixty 

minutes. 

*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients» 
whose steady state serum creatinine values are known) is to divide thesnormally recommended: 
dose by the patient's serum creatinine od 


Table 1. Dosage Schedule Guide for Adults with Normat Renal Function 
(Dosage at Eight-Hour Intervals) 



















| Usual Dose for | Maximum Dose for Life- 
| For Patient Serious Infections Threatening Infections 
| Weighing (Reduce as soon as possible) . 
i Kg. Lb. img. /Kg.g.8h. 1,66 mg. /Kg.q.8h. 2 
(Total, 3mg. /Kg./day) (Total, 5 mg. /Kg./day) 
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| 65 143 | 65 meg. 1.6 mi} 108mg. 2.7 mi | 
60 132 | 60 mg. 15 m.| 100mg. 2.5 mi. 
55 121 | 55 mg. 1.4 mi. 91 mg. 2.25m 
50 110 | 50 mg. 1.25mi. 83 ma. 2.1 m 
45 99 45 mg. 11 mi | 75 mg. 1.9 mki 
| 40 88 40 mg. 1 omi 66 rg. L6 mic 
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en y-zight women with Crohn disease, each having the 
sal capability and opportunity to bear children, were 
ted to the New York Hospital-Cornell Medical Center 
uring a 26-year period. Forty-two pregnancies occurred, 
Results are suggestive of overall decreased fertility with no 
igniticant difference according to site of disease. The outcome 
; he pregnancies was not unlike that of the general population. 
'egnancy did not exert an adverse effect on the disease itself, 
termination of pregnancy was associated with relapse of 
nn disease 24% of the time. 


(Arch Surg:111:545-547, 1976) 








rohn disease, a disabling and idiopathic bowel disorder, 
is characteristically a disease of young people. As its 
nce has increased during the past years, more and 
e wemen with childbearing potential have become 
cted, causing uncertainty regarding the effect of 
‘egnaney cn Crohn disease and vice versa.’ Reports on the 

isterce of the other idiopathic inflammatory bowel 
Sease, uleerative colitis, and pregnancy have been 
equent. yet relatively little notice has been paid to Crohn 
_ disease.* This is particularly true of Crohn colitis, which has 
ly recently been clearly defined as a separate entity.“ In 
ewing cur experience with Crohn disease during the 
20 years, the quandary surrounding its relationship to 
rtility ane pregnancy was intriguing, and it prompted 








SUBJECTS AND METHODS 


tweer Jan 1, 1955, and Dec 31, 1974, three hundred fifteen 
ts were treated at the New York Hospital-Cornell Medical 
r wich < diagnosis of Crohn disease. In each patient the 
ical impression was eonfirmed pathologically, radiologically, or 
t exploratory surgery. A combination of these confirmations was 













rom the: artment of Surgery, the New York Hospital-Cornell 
ical Center New York. > i ; 

eprint requests to Department of Surgery, New York Hospital-Cornell 
ical Center, 525 E 68th St, New York, NY 10021 (Dr Thorbjarnarson). 











hn Disease and Pregnancy 


compared with the fertility rate of the United S 



























usually obtained. All other patients were excluded. 
Of these patients, 140 were women and were therefore the ) 
ically available for study. However, 22 in this group develo 
Crohn disease after age 44 and were excluded from the stu dy 
keeping with the policy of the National Center for He 
Statistics on natality.' An additional 34 women were unmarried 
the time of the development of their disease and remained $ 
during the period of study. Two patients were divorced before t hi 
onset of the disease; four patients received no follow-up after th 
diagnosis and were therefore not suitable for study. ae 
The remaining 78 patients were included in this report, The age 
range was between 15 and 44 years and was taken as the span. 
which a patient might probably bear children'—no childre 
born outside this range. Follow-up was therefore complet 
woman’s history was available from the time of diagnosi 
45. By this definition, follow-up was complete in TO (90% 
patients. Information was obtained from hospital and. ph 
records, personal interviews, and questionnaires to patieni 
their doctors. Of the 78 patients analyzed, 35 had borne 50 chil 
before the onset of their disease. There were 42 pregnancies 
following the diagnosis of Crohn disease. Re 


RESULTS 
Site of Crohn Disease 


Eighteen patients had involvement primarily of the 
colon; in most cases, it was right-sided, in keeping with 
previous findings.’ Twelve of the patients in the study had 
enterocolitis and 48 patients had disease primarily or 
exclusively of the small bowel (Figure). oe 






















Effect of Crohn Disease on Pregnancy 


Five of the 18 patients with Crohn colitis. becam 
pregnant a total of nine times. In the 12 patients with larg 
and small bowel involved equally, there were nine pregnan- 
cies in five patients. Sixteen of the 48 patients with sm 
bowel involvement conceived 24 times {Table 1). Thus, 67 
of the patients could be termed as “subfertile” or' 
tile,” as proposed by others." The differences in fe 
among the sites of primary disease are not statisti 
significant, oo EEE. oe 

Table 2 indicates fertility rates by site of di 




















































Colon 
Coton end co 
smaf intestine 5 (42) 7.(88). = 420100) 
Small intestine 16 (33) 32 (67) 48 (100) 
52 (67) 78 (100) 


sga 1307) - 48 (100) 







































































Small towel 


> 2 —Fertili R Sor Fi 
and colon Table Fertility Rate According to Site of Disease 














Fertiiity Rate, 
Site of Disease Pregnancy/Woman/yr ` 
Colon G79 
Colon and small intestine 0.083 
Small intestine 6.053 





6.063 





All sites 
US population (1970) 






Patti Table 3—Outcome of Pregnancies in Patients With 
f Crohn disease in 78 women studied. Colon, 1€ patients; Crohn Disease by Site of Involvement 
wel and colon, 12 patients; smali bowel, 48 patients. 


Site 
: Colon ii Aa 
EPERE F TET and Small Smali Total: 
0. The fertility rates for women with colonic disease do Outcome of Delivery Colon intestine Intestine (N-42) 








differ remarkably from the United States as a whole, Fuil-term vaginal 
ow fertility rate for women with small bowel delivery 

Premature (<36 wk) 
Stillbirth 


utcome of the 42 pregnancies encompassed by this . 
Beg Cesarean section 


mmarized in Table 3. One abortion was - 
P Ns R , : Spontaneous abortion 

therapeutically” in a woman with extensive z > 
y 7 Elective abortion 
el involvement for fear she would have an Therapeut - 
Pr : g i peutic abortion 
on of her disease, although at the time she was 
nly mild symptoms. Two abortions were perform- 
onal. reasons. With the exception of these two 
regnancies, 31 of 40 pregnancies (78%) resulted In analyzing the effects of pregnancy on Grohn diseas 
e child. Spontaneous abortion occurred :n seven results have been classified as follows, as suggested by 

gnancies, and is not out of line with estimates of Abramson et al.” ue 











Effect of Pregnancy on Crohn Disease 








15% occurring in all pregnancies.“ Two deliveries were Group 1.-Group 1 consists of patients in whom preg- 
iplished by cesarean section for fetal distress. These nancy oceurs in the quiescent stage of disease. ane 
resent 6.2% of pregnancies not ending in abortion and Group 2.—Group 2 includes patients in whem pregnancy : 
rate is closely comparable to the estimated incidence of occurs during the active phase of the disease. we 
S ean section in the United States.” The only ccngenital Group 3.—Group 3 comprises patients in whom the onset - 
efect was a case of polydactylism. of diseas2 oceurs during pregnancy. 


Table 4.—E‘fect of Pregnancy on Crohn Disease 


No. (%) of Patients 






















































Exacerbation? : Severity of Disease. 
Be Group 1 Group 2 Group 3 Group 4 

Site of Disease i Yes No Yes No Severe Mild Severe Mild 

arge intestine — oT AUZ e 583) 0 (0) 3 (100) 0 (0) 0 (0) 0(0) - 00) 

fon and small. : ; Ae 
Ege 20 (0) 6 (100) 1-(33) 2.(67) 0 (0) 0 (0) 1.(100): 00) =f. 
22 (10) 18 (90) 4100). 010) 0- (0): O(0) = rao f 
e9 (90) 0 (0). 0 (0) 1(50). 1 (50) Eee 


ase 3@ 23 61) 
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natur= and progressed in only one. There were no 
nts who could be classified as group 3. In two patients, 
onset c? the disease occurred within one month post- 
artum (grup 4); one of these subjects suffered onset of 
evere disease that required hospitalization. In ten preg- 
ancies (24%) the postpartum course was characterized by 
exacerbation of the disease. These ten pregnancies 
occurred ineeight patients, and there was no evidence to 
iggest that any particular patient was more prone to 
evelop pos:partum exacerbation than another. No deaths 
in this study were associated with pregnancy. 


COMMENT 


Studies c= the relationship between Crohn disease and 
egnancy nust devote themselves to the two following 
questions: @) does Crohn disease have an effect on preg- 
ney, and (2) does pregnancy have an effect on Crohn 
disease? Wh respect to the former, the ability to conceive, 
s well as tre outcome of the pregnancy, must be consid- 
ered. 
he thre+ comprehensive studies on the subject have 
agreed ow the degree of infertility in women with Crohn 
sease. Crehn and co-workers" concluded that fertility 
is unaffe-ted. Fielding and Cooke, however, reported 
hat 67% 0 women with colon involvement and 26% of 
women witt small bowel involvement were “infertile,” and 
_ the d@¥erences were substantial.’ DeDombal et al 
nd ‘ne roticeable difference according to the site of 
lvemen . but found an overall diminished fertility rate, 
erring he word “subfertile” to “infertile.” We have 
nd fertiity rates to be a more acceptable means of 
uation “han percentage infertility because this latter 
rm is dificult to define accurately. For example, a 


_ their reproductive lives and never go 
: nant. However, these patients, under most circum 


ortion of patients de lop Crohn diseas 
go on to bee 


should not be considered infertile. Comparing 
rates of patients with Crohn disease with the na 
figures is also not without hazard, for this fails to tal 
account religious, cultural, educational, and socioe 
differences that characterize patients with Crohn d 
With this in mind, our results show a considerably 
fertility rate in patients with small bowel Crohn d 
than the national average for women between the ag 
15 and 44 (0.053 vs 0.088 pregnancies per woman per 
[P < .01]). The fertility rate for all patients with 
disease (0.063) is also significantly lower than the nati 
average (P = .012). Although our fertility rates of patie 
with Crohn colitis (0.079) and. enterocolitis (0.08 
higher than for patients with small bowel invol 
there is no statistical difference. Our findings diffe 
those of Fielding and Cooke,’ who suggested that 
bowel involvement was associated with a lower fert 
and our findings agree with those of DeDombal et al. 
did not find such a difference. Low fertility rat 
patients with Crohn disease could be due to the fa 
diseased bowel often involves the reproductive organs 
results in periadnexal adhesions. Decreased libido fro 
chronic illness and fear of the effect of pregnancy o 
disease might also result in a low fertility rate. 

The outcomes of the pregnancies in this stud 
reassuring and agree with others in that almost 8 
wanted pregnancies resulted in live birth and 17% res 
in abortion.** These figures approximate those exp. 
for all pregnancies. Likewise, there was but one rel 
mild congenital abnormality. 

Only rarely did pregnancy have an adverse ef! 
Crohn disease in this series. In 90% of pregnancie: 
was no exacerbation of the disease, and if any 
patient conditions improved. On the other hand, 24%: 
pregnancies were associated with relapse of sympto! 
the postpartum period. This has been found by othe 
is attributed to hormonal changes.’ ! 
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in five cases of intercostal pulmonary hernia, the hernia 
occurred following blunt chest trauma in two cases. after tube 
acostomy drainage in two, and following rib resection in one. 
ical repair was accomplished in three cases with good 
ults, while in the remaining two the hernia underwent sponta- 
neous regression. 
(Arch Surg 111:548-551, 1976) 





protrusion of a portion of pulmonary tissue through a 
defect in the normal confines of the thoracic wall is an 
common but clinically recognizable entity. The her- 
iated segment of lung is almost always covered by 
undant parietal pleura that forms the sac. Tre paucity 
reports on lung hernia despite the increasing incidence 
thoracic trauma and pulmonary diseases suggests the 
ity of this condition. In 1968, Munnell,’ in a comprehen- 
ve review of the literature, collected 104 cases of inter- 

stal pulmonary hernia and added one from his own 
rience. Since then, there have been few individual case 
s in the literature.’ This article describes five 

with intercostal pulmonary hernia, three of whom 


REPORT OF CASES 


: 1A 48-year-old man, who had sustained multiple rib 
, in an automobile accident in September 1974, 

ned of an intermittently protruding mass ir his chest 
uring the course of his work, which required heavy lifting. 
Examination disclosed a 10 x 4-cm, soft, reducible mass over the 
anterior part of the chest (Fig 1). The diagnosis of a lung 
hernia was confirmed by chest roentgenograms (Fig 2). At sur- 

ry, a 12 x 5-em defect between the second and fourth rib, with 
herniation of a segment of the left upper lobe, was noted. The 
repair was accomplished by the technique described below (Fig 3). 
The patient remained asymptomatic with no recurrence of the 
ia when seen nine months postoperatively at a routine clinic 


‘ase 2.-A 49-year-old man complained of a bulging mass on his 
pack that interfered with his occupation as a truck driver. A 4 x 5- 
ft, reducible mass protruding through the seventh inter- 
costal space posteriorly at the site of a previous rib resection for 
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open drainage of empyema was noted. Surgical repair of the ling 
hernia was accomplished on Oct 4, 1974, and ‘the patient has” 
remained asymptomatic with no recurrence of the hernia to this 
date. 

Case 3.—A 34-year-old man underwent emergency thoracotomy: 
on May 3. 1975, for a massive hemothorax due to multiple gunshot 
wounds to the right hemithorax. Following an uneventful postop- 
erative course, he was discharged home on May 29, 1975. Ona 
routine clinic visit six weeks later, a soft, 4 x 2-em, bulging mass 
was noted above the tube thoracostomy site wher he coughed. The. 
diagnosis of a lung hernia was confirmed by chest fluoroscopy and. 
roentgenography. Three weeks after onset, the hernia sponta- 
neously regressed and was no longer visible clinically or roentgen- 
ographically. 

Case 4.—A 42-year-old man with recurrent asthma since child- 
hood was treated for respiratory failure with a tracheostomy and 
ventilator. He developed a pneumothorax, bronchopleural fistula, 
and an empyema that required open drainage. Two months after: 
his recovery, he was seen at our medical center with the complaint: 
of a protruding mass in the right side of his chest. Examination 
disclosed a 10 x 10-em crepitant mass just below the right axilla at 
the site of the previous thoracostomy tubes, Chest roentgeno- i 
grams showed herniation of a large pulmonary bleb through an. 
intercostal defect (Fig 4). Four months later, the hernia was found © 
to have undergone spontaneous resolution. fe 

Case 5.—A 22-year-old man sustained a stab wound to the! 
anterior part of the chest on April 20, 1969. A week later he hs 
painful lump over the area of the stab wound. The diagnosis of a. 
lung hernia was confirmed by fluoroscopy and noentgenography 
(Fig 5). At surgery, a 6 x 3-em defect through the left sixth. 
intercostal space with herniation of a segment of the lingula: 
pulmonis was noted. 










COMMENT 


Lung hernias may be classified according to anatomical 
location, supraclavicular and intercostal, or according to 
cause, congenital or acquired. Internal lung hernias—dia-. 
phragmatie, pericardial, and mediastinal—are not related 
etiologically or pathologically to those being considered 
here. Approximately 80% of lung hernias are acquired, 
while 20% are congenital.' Intercostal pulmonary hernias 
account for an estimated two thirds of the reported cases, 
while one third occur at the supraclavicular region through 
a defect in the Sibson fascia between the sternocleidomas- 
toid and the scalenous anticus muscles at the thoracic 
inlet.! Most supraclavicular lung hernias are thought to be 
congenital; some have been reported to occur in association 
with various congenital musculoskeletal anomalies. ™ +The 
majority of intercostal pulmonary hernias are acquired and 
usually result from localized trauma or inflammatory. chest 
diseases. Most spontaneous lung hernias are associated 
with conditions of prolonged or excessive increase in 
intrathoracic pressure, and have a predilection for areas of 
potential weakness in the chest wall. These areas occur 
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Fig 1.~Case i. Left, Valsalva man 
Muller maneuwe 


euver demonstrates bulging of intercostal pul 


monary hernia over left anterior 
r shows disappearance of the bulging mass leaving a depresse 


part of chest. Right 
d area with reduction of the herni i 


Fig 2.—Case 1. Lateral view of chest. Left, With patient straining, radiolucent area projects beyond anterior chest wall. Right, With patient 
at rest, decrease in size of hernia is demonstrated. 
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Fig 3.—Operative repair of pulmonary hernia. A, Portion of 
ung herniating through defect in chest wall. B, Reduction 
of lung hernia into pleural cavity and placement oê sutures 
to imbricate pleural sac. C, Development of periosteal flaps 
from: ribs above and below margins of defect. D, Approxi- 

“mation of ribs bordering defect with wire sutures, and 
suturing of periosteal flaps to close defect. 





» Fig 4.—Case 4. Radiolucent area in right axillary region in 
‘Standard chest roentgenogram confirms clinical impression of 
ung hernia. 















Fig 5.--Case 3. Spot chest roentgenogram demonstrates protru- 
sion of lung segment (arrow) beyond confines of thoracic cage. 


nteriorly fom the costochondral junction to the sternum 
because ef tae absence of external intercostal muscles, and 
posteriorly from the costal angle to the vertebrae as a 
ssult of the absence of internal intercostal muscles. 
Most patients with lung hernias are asymptomatic. The 
ual complaint is a bulging mass in the chest wall or neck, 
associated with coughing, straining, or lifting. A soft, 
` smooth, redacible mass that changes in size with respira- 
ion, protruding through a palpable defect in the chest wall, 
<- ds usually evident on examination. The diagnosis is 
confirmed Ey the demonstration of a radiolucent area 
‘containing orenchovascular markings projecting beyond 
: confines of the thoracic cage, on standard oblique and 
oda eral ches: roentgenograms. Fluoroscopy and spot films 


-in the lateral and ‘oblique proj 




















ons, with the a 
alternately at rest and straining or coughing, w 
frequently show the sliding-back-and-forth motion of tk | 
lung through the hernial orifice. 
Operative repair is recommended for all ajiuptor 
lung hernias. A small hernia‘may only be observed unles 
becomes a cosmetic problem or interferes with the pa 
tient’s oceupational activity. Spontaneous regression of 
traumatic intercostal pulmonary hernia, which has been 
reported previously in three patients,’*" was observed 
two of our cases. The operative technique involves. t e 
dissection of the hernia sac from adherent lung and ches 
wall, the reduction of the herniated lung, the imbricati 
and plication of the sac, and the closure of the defect. Thi 
is accomplished by utilizing the entire periosteal flaps 
developed from the ribs above and below the margins o 
the defect. In addition, stainless steel wires are. passe 
around adjacent ribs and tightened to reinforce the repai 
and prevent tension on the suture line of the periost al 
flaps (Fig 5). ae 
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Twelve children. with acute abdominal pain, which was 
pected of being acute appendicitis, were subsequently found 
ave lower lobe pneumonia. Diagnostic barium enema or 
erative exploration tailed to demonstrate any appendiceal 
ormality. The abdominal symptoms and the ileus subsided 
after the initiation of antibiotic therapy. Contrary to 
ief, it was observed that left-sided pneumonia is 
mimicking appendicitis almost as frequently as right- 
umonia. Since the likelihood of acute appendicitis 
ompanying pneumonia is small, operative intervention is 
ly indicated and should be undertaken only after careful and 
tensive investigation. 

(Arch Surg 111:552-553, 1976) 








ower lobe pneumonia is known to mimic intra-abdom- 
inal conditions, frequently appearing as an acute 
j i? Children manifesting abdominal pain, elevated 
mp rature, and leukocytosis are suspected of having 
t ppendicitis. This may be true even in the presence 
monia, especially when the abdominal symptoms 
mse and the chest examination is nonrevealing. 
le describes our experience with a group of such 
They were seen primarily for abdom:nal pain, 
‘suspected of being caused by appendicitis. 
ever, basilar pneumonia was subsequently implicated 
cause of their symptoms. 


-SUBJECTS AND METHODS 


g a 80-month period (December 1972 to July 1975), more 
an 250 children were examined for acute abdomen. Of those, 12 

q vere found to have basilar pneumonitis as the sole cause 
the ae symptoms, These children compose the basis of 








‘There were seven boys and five girls, aged 3 to 18 years, in this 
“ies. Three were examined and treated in the outpat:ent clinic; 
the remaining nine were admitted for observation, further stud- 
or. operative exploration. Abdominal and chest roentgeno- 
grams were obtained on all children, and in six, additional 
i barium enema was employed. Operative exploration of 
ix was « carried out on three occasions. 





‘Clinical Presentation 


pain was the cardinal presenting symptom in the 
e pain varied in its intensity and localization, but 
evere = enough to o suggest acute appendicitis in each case. 
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e Appendicitis in 


- excluded.. The. abdominal: symptoms improved, and the ile 


Temperature elevation was also present in all children, and it was 
particularly high (>39 C) in two. Symptoms of upper respiratory 
infection were frequently mild and were totally absent in four 
patients. Nausea and vomiting were reported in nine children: 
Examination of the chest showed rales in only two children. Signs 
of peritoneal irritation were, however, present in ‘the entire group: 
With the paucity of the chest symptoms and the frequent localiza-:. 
tion of the abdominal findings on the right side, it is easy to 
understand why acute appendicitis was strongly suspected. 


Laboratory Tests 


Hematological studies disclosed a white blood cell count of 9,800 
to 29,40C cells per cubic millimeter. Shift to the left of the 
neutrophilic series was seen in all but one patient. Radiologie. 
studies included abdominal films with the patieat in supine and © 
upright positions and frontal and lateral chest views. Intestinal 
distention, the hallmark of ileus, was noted on reentgenograms in 
eight children; in three of them, it was severe enough to suggest: 
an advanced disease. Chest roentgenograms showed seven cases of 
right-sided and five cases of left-sided basilar pneumonia. In three 
children, the pulmonary abnormality was inapparent on th 
frontal views, and in each case the pneumonia was located bebin 
the dome of the diaphragm, in the posterior sulcus, in such a wa 
that it was visualized only on the lateral chest projection (Fig: 1 
and 2). Despite the presence of abnormal chest roentgenograms 
and mainly because of the intensity of the abdominal symptoms, i 
the possibility of appendicitis accompanying the pneumonia. could. 
not be exzluded in six children, and diagnostic barium enema: Was 
obtained. In all six, however, a normal study excluded the possi- 
bility of acute appendicitis," and the children were treated say. 
for their pneumonia. 

Bacteriologic cultures of the sputum were obtained in ten 
children. Diplococcus pneumoniae was found in four, Staphylo- 
coccus aureus in three, Haemophilus influenzae in two, and no 
pathogenic organism was recovered in the remaining child. 












Therapy 


As mentioned earlier, three children were not hospitalized. Once: 
pulmonary infection was implicated as the sole source of their: 
abdominal symptoms, they were given oral antibiotic treatment 
and released. The remaining children were hospitalized, initially. 
for further evaluation, which was later followed by appropriate 
therapy. Despite the identification of pneumonia, three children 
were subjected to surgical exploration of the appendix without the 
benefit of diagnostic barium enema. Based on clinical findings 
alone, the examining surgeon was unable to exclucie the possibility © 
of concomitantly occurring acute appendicitis. None of these: » 
three, however, were found to have any intraperitoneal abnormal: 
ity. A fasting regimen was prescribed for all of the hospitaliz 
children, and they. received intravenous infusions until they 
recovered from the ileus. An appropriate intravenous: antibiot 
was administered-as soon as the possibility of- appendicitis: was 
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1.—Frontal mest view. Posterior basal pneumonia not appar- 
. Nove assocated ileus. 


resolved within 12 to 18 hours after the initiation of the antimi- 
erobial sreatment. On ful! recovery, oral antibiotic treatment was 
cribed, and she patients were discharged. Recurrent abdom- 
provlers were not encountered on follow-up examinations in 
he lime. 


COMMENT 


- Basilar pneumonia is listed among the more frequent 
_extra-abdoninal conditions that may produce symptoms of 
an acute abdoraen.’ We have found this to be particularly 

ué in-childrer:, since cur experience shows that nearly 5% 

e children, who are thought to have acute appendicitis, 

“have, in faet, casilar pneumonia as their sole pathological 

process The deminance of the abdominal symptoms over 

theracke fiadings contributes toward this diagnostic 

_ error. This s indeed a strong argument for obtaining chest 

. Yoentgenograrrs on all children who have symptoms of an 

te abdormen The chest films must include a lateral view, 
limited posterior-irferior pneumonia be overlooked. 

is. certainly possible for aeute appendicitis to 

accompany gneamonia. The relationship between seasonal 

variations, che occurrence of upper respiratory infections, 

ingressed Inc:dence of appendicitis have been 

ggested. * We. suspect, however, that this association is 

re and, there’ore, every effort, short of operation, must 

be made to ascertain whether indeed an intra-abdominal 

When the examining physician strongly 

ite appencicitis, even in the presence of 


1, May 1976 


Fig 2.—Lateral chest view. Posterior basal pneumonia apparent 
(arrow). 


abnormal chest roentgenograms, a diagnostice ba 
enema can assist him in excluding this possibility, thus. 
eliminating the need for exploratory operation in the face 
of pulmonary infection." By employing the barium ene 

we were able to dismiss three children receiving only 
medications, follow them closely in the outpatient clinic, 
and witness prompt and complete resolution of their: 
abdominal symptoms. One should remember, however, the 
premature administration of antibiotics may mas 2. 
symptoms and alter the course of early acute appendiciti: 
For that reason, antibiotics should not be prescribed to 
children with abdominal pain and pneumonia until the 
physician ean assure himself that appendicitis is not 
present. The rapid resolution of the abdominal symp 

once treatment of the pneumonia has begun, serves | 
reaffirm the surgeon’s judgement to withhold operation. 
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: racheal Stenosis 


a acheal stenosis is not an uncommon sequel of prolonged 
otracheal intubation. in some cases, immediate reconstruc- 
not feasible. We use the flexible fiberoptic bronchoscope 
ent, tapered endotracheal tube for tracheal dilation. The 
c bronchoscope is passed through a special T con- 
to the endotracheal tube and used to guide the tube 
vision through the stricture. 
Surg 111:554-556, 1976) 





leal stenosis as a sequel of prolonged endotracheal 
intubation or tracheostomy has not been an uncom- 
ence.” Although important advances in its 
ention have been made through the use of low- 
, high-volume endotracheal tube cuffs, tracheal 
“remains a serious complication. The cause of 
ey been ascribed to the pressure created by the 





al ae erosion is a consistent finding at 48 hours, 
tilag erosion, granulation, and cicatrization ensu- 





















l surgical resection of up ‘to 50% of the trachea and 
losis. le minimal tension is Aap Dons iaem 
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mm: Hg; and temperature, 37.1 C. -He had palmar erythema, a 
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A Method of Dilation With Use of the Fiberoptic Bronchoscope 


chell H. Goldman, MD; Ernest M. Barsamian, MD; Monty Woods, MD; 
n H. Sanders, MD; Sigurd W. Rosenkaimer, MD; Heinz K. Schonmetzler, MD 


where there is concern for respiratory embarrassment 
during the induction of anesthesia. It has also been used i in 
minor lesions, but in many instances, eventual reconstru 
tion has been necessary.’ Another indication for dilation . 
occurs if surgery is contraindicated wher respiratory dif- 
ficulty secondary to stenosis is contributing to poor a 
tient progress. : 
Dilation has been performed with the straight, rig 
bronchoscope and a variety of bougies. Graduated endo 
cheal tubes have likewise been used. Complications of these 
procedures include difficulty in maintaining adequate ` 
oxygenation during bronchoscopy, rupture into. the 
rounding organs, and trauma to the orotracheal structu 
The following are case reports of repeated tracheal dil: = 
tions in two patients with severe tracheal stenosis who. 
were unable to undergo reconstruction. The first patient. 
had hepatic failure and fulminant pneumonia; the second 
had undergone proximal reconstruction. A fiberoptic flex- 
ible bronchoscope and a lucent, tapered endotracheal tube 
fitted with a specially designed T connector were used. 


REPORT OF CASES 


Case 1.~A 41-year-old male alcoholic was referred from.an 
outside hospital after a complicated course follewing pyloroplasty,. 
vagotomy, and suture ligation of the ulcer bed for bleeding 
duodenal ulcer. He required 64 units of blood, had fulminant 
pneumonia, hepatic failure, renal failure, expioration for subhe- 
patic abscess, prolonged endotracheal intubation, tracheostomy, . 
and readmission and reintubation for respiratory stridor and 
hepatic failure. Bronchoscopy and tracheal roertgenogram showed i 
a 3-mm stenosis, four to five rings above the sarina. ; 

On admission to this hospital, the patient was caehectie, stridor- ; 
ous, tachypneic, and unable to talk or cough. His weight was ’ 
which fell to 47 kg as his ascites diminished. His pulse rate was 95 _ 
beats per minute; respiratory rate, 40/min; blend pressure, 12 
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“Fig 1.—Fibereptic bronchoscope, right-angle connector, and 
tapered artersi cannulas used for dilation; two cannulas are 
“> Joined together to provide adequate length for low strictures. 


lecreased breh sounds, increased chest diameter, costal retrac- 
tion, and bilateral rales. His abdomen was tensely distended with 
ascites; hisliveæ was palpable 8 em below the costal margin, and he 
had pedal edema. Neurologically, he was intermittently disor- 
dented and he asterixis, Laboratory examinations showed the 
‘following values: hematocrit, 29%; white blood cell (WBC) count, 
8,900/cu mm, “ith a left shift; blood urea nitrogen (BUN), 5 mg/ 
, 100 ml; seram <odium, 140 mEq/liter; serum potassium, 4.0 mEq/ 
liter; serum ch:cride, 108 mEq/liter; serum carbon dioxide content, 
~ 23 mEq/litar; --eatinine, 0.9 mg/100 ml; bilirubin, 2.4 mg/100 ml 
total, 1.2 mg/¥0 ml direct; alkaline phosphatase, 84 immunizing 
units (LU.) la vic dehydrogenase (LDH), 72 LU.; serum glutamic 
_oxaloacetic trassaminase (SGOT), 9 LU; serum amylase, 30 units/ 
100 ml; total serim protein, 5.7 gm/100 ml: serum albumin, 2.8 gm/ 
* 100ml; artarial ammonia, 2784g¢/100 ml. Arterial blood gases on 
“mask oxygen saowed the following values: Po,, 42 mm Hg; Pto., 65 
omm Hg; pK, 7.2%. Prothrombin time (PT) was 17.0 seconds (control 
10.0); partial tkmomboplastin time (PTT) was 39.3 seconds (control, 
98.4). Bucky xray views of the chest showed a severe tracheal 
“stenosis 6 om above the earina, measuring 7 mm in length. Chest 
-reentgenograr: showed linear atelectasis and bilateral pneumoni- 
tis. 








Hospital Course 


The patient was treated with intravenous hyperalimentation, 
Vitamins, neomycin sulfate, diuretics, and an oxygen tent. He was 
“unable to assis: in efforts at pulmonary toilet due to his inability 
to cough. His tracheal stenosis was dilated to 30 F with the 
fiberoptic brorznoscope and tapered cannula. After the initial 
lation, flerid bilateral pneumonia developed, the cultures of 

ch grew Sphylococeus aureus and Pseudomonas. He was 
treated with gextamicin sulfate, cephalothin sodium (Keflin), and 
arbenicillir disodium. Dilation enabled him to cough and have 

gorous pulmerary physiotherapy and nasotracheal suctioning. 

He required r-veated dilations every 10 to 14 days. On each 
occasion, hi mosis was noted to be recurring, but to a less 
-critical diameter. The pneumonia resolved. His liver function tests 
returned ‘tc nermal and his ascites disappeared. Within two 
months, he 1sdigained 12.6 kg and was discharged to be followed 
“Mp as an oatps:ient. He had three more dilations at monthly 
intervals. He hes not required further dilation and is doing well 
years leter 
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Fig 2.—Bronchoscope is passed through rubber membrane of 
connector to allow a closed ventilation system during proce- 
dure. MLAN 


Case 2.—On Nov 21, 1972, a 54-year-old man suffered a steering 
wheel injury to the chest with bilateral multiple rib fractures an 
contusions of both lungs. Pulmonary insufficiency developed; the 
patient was treated with endotracheal intubation followed by. 
tracheostomy for 27 days. Two months after the tracheostomy was 
removed, he had extreme shortness of breath and was foùnd to 
have tracheal stenosis. He underwent resection of stenosed rings 
three to five and tracheal reconstruction. Endoscopy was 
performed to the region of the stenosis, but the distal part of the 
trachea was not explored. He recovered uneventfully and was 
discharged on the 11th postoperative day. He noted no subjective 
symptomatic improvement postoperatively. Pulmonary function 
tests were not performed. ; 

On the 18th postoperative day, he was readmitted to the hospital 
with shortress of breath. Three days later, he had a respiratory 
arrest, but was resuscitated without difficulty. Subsequently, he 
was maintained on pulmonary physiotherapy until June 26, 1978; 
when he was transferred to this hospital for evaluation of 
respiratory distress. 

He had a history of ureteral anomalies, renal failure, oceult 
gastrointestinal bleeding, psychiatric disorders, and alcoholism, 

On admission, he was an obese male in moderate distress, His 
pulse rate was 98 beats per minute; respiration rate, 28/min: He 
had a cruciate scar with an increased anteroposterior diameter and 
used his accessory muscles for respiration. The breath sounds were 
diminished and loud; high-pitched inspiratory and expiratory 
wheezes were heard over the trachea. After 30 meters of walking 
with maximal effort, the patient became notably dyspneic. 

Laboratory studies showed the following values: hematocrit, 
48%; WBC, 13,600/cu mm with normal differential cell count; 
creatinine 1.4 mg/100 ml. Escherichia coli grew on sputum culture, 
Total serum: protein level was 7.5 gm/100 ml; serum albumin, 4:1 
gm/100 ml; alkaline phosphatase, 66 I.U.; SGOT, 14 LU. LDH, 115 
LU. Chest roentgenogram showed old rib fractures and chronic 
obstructive pulmonary disease. The electrocardiogram. was 
normal. 





















Hospital Course 






On June 22, 1973, the patient underwent laryngoscopy, tracheos-- 
copy, and tracheal dilation, using the flexible fiberoptic brencho- 
scope. The vocal cords functioned properly. A 1- to 2-mm collection 
of granulation tissue on the posterior tracheal wall and tracheo- 
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f a airway obstruction. Carina bad: right and left 1 main 
stem bronchus origins were normal. The area of stenosis was 
to 10 mm in diameter with notable improvement in the 
patient’s respiratory status. 

He subsequently required three more dilations in four months 
mproved his forced expiratory volume in 1 second (FEV,) 
rom 48% to 68% of predicted value. He was maintained on 
pulmonary physiotherapy, and at discharge, he was able to climb 
ree flights of stairs with minimal dyspnea. Three months after 
s final dilation, bronchoscopy showed a stable tracheal lumen of 
1@ mm. No further dilations have been necessary, two years 





METHODS 


patient is sedated with 1 to 2 ml of Innovar in combination 
1 droperidol and fentaryl citrate, one hour prior to dilation. He 
placed in the sniffing position. The oropharynx and trachea are 
esthetized with. topical 4% lidocaine (Xylocaine) hydrochloride. 
oxygenation is carried out. A lucent, tapered polyethylene 
oral arterial..cannula with the untapered irtra-arterial 
men cut off is fitted with a modified double-svivel, right- 
onnector (Fig 1). An arm of the connector is covered with a 
ne formed by a piece of rubber glove and elastic bands. A 
foration is made in the membrane. The endotracheal tube 
erted: into the trachea using a curved laryngoscope. One arm 
ight-angle connector is attached to the anesthesia machine; 
ous assisted ventilation and oxygenation is maintained. 
i le ‘fiberoptic bronchoscope is inserted through the 
rane on the other arm of the connector and advanced to the 
ube (Fig 2). The endotracheal tube is advanced through 
tenosis under direct vision with the bronchescope. The 
S of the stenotic area are visualized through the side of the 
ilating tube. Full dilation is achieved to the size of a 10 mm 
altube, Bronchial suctioning may be carried out 
gh the dilating tube. 






































COMMENT 


¥ 1e method described above has at least three advan- 
ges. It offers a simple method of maintaining a patient 
ith tracheal stenosis until he is ready for definitive 
surgical repair. It provides direct observation and calibra- 
tion under conditions controlled easily by the anesthesiol- 
ogist and surgeon. It also provides an adequate airway for 
onary toilet and respiratory therapy at a time when it 
be crucial for the survival of the patient. 

jethod. of tracheal dilstion is not designen to 








pi o 
- tions, tracheal diameter, and clinical status in both patients 























reported support the use of this form of dilation as prima pe 
therapy for patients who are not candidates for major o 
surgical intervention. an 





Nonproprietary Names 
and Trademarks of Drugs: 


Cephalothin sodium—Keflin. 
Gentamicin sulfate—Garamyein., 
Triamcinolone—Aristocort Tablets, Kenacort. 
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Editorial Comment 


Tracheal stenosis can be a disastrous complication of prolong 
endotracheal intubation. Earlier attempts at dilation have m 
with little success. Excision and reconstruction of the trachea i : 
formidable procedure that cannot always be tolerated: byt 
patient who has severely compromised pulmonary function. Thus, 
the technique described by Goldman et al of dilating the trache 
under direct vision with a fiberoptic bronchoseope provides 
interesting and helpful new approach to this problem. 

Perhaps even more important than methods of treatment for 
tracheal stenosis is its prophylaxis. One of the most importan a 
recent advances in the field of respiratory therapy has been the - 
awareness that high-pressure cuffs on endotracheal and tracheo: 
tomy tubes can cause pressure necrosis and subsequent stenosis of : 
the trachea. High-volume, low-pressure cuffs have appreciably — 
reduced the incidence of this severe complication. However, the. 
reader should be aware that even such cuffs: can be misused, 
overinflated, and often converted to a high-pressure system. Thus, 
the patient who requires prolonged intubation of the trachea must” 
have diligent care so that the conditions that can lead to tracheal 
stenosis can be avoided. This is one case where “an ounce of- 
prevention is worth a pound of cure.” 





JEROME H. MODELL, MD ;, 
Gainesville, Fla 


eripheral Nerve Division 


or Relentless Ischemic Foot Pain 


eph Alpert MD; Donald 


© During a three-year interval, 12 multisensory peripheral 
erve divisions in ten patients were performed for intractable 
hemic foot zain. The two major indications, after concluding 
| revascula‘ization was impossible, were (1) the presence of 
red, dry,.and contained acral gangrene in patients who 
ot candidates for a lesser amputation and (2) patient or 
fusal af a limb amputation. 
h Sung 1:557-560, 1976) 


there a pace for peripheral nerve division in selected 
atienzs with nonreconstructible arterial occlusion, 
emie forefoot lesions, and agonizing rest pain? This 
tion was first answered in the affirmative 13 years 
ma report by Deterling’ of its use in more than 50 
ents. Earlier still, attention was directed to this useful 
sglecteé procedure,’ and Deterling attempted to 
its ase in the treatment of patients with advanced 
ges of arteriosclerosis obliterans when arterial recon- 
tion was:not feasible, but amputation was not clearly 


cause we kave not found more recent reports of 
tional clirical trials, it therefore is timely to review the 
ations, describe the simple operative technique, and 
ate the fesalts i in a small wi Se selected group of 
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patients had a previous vascularization procedure, and 
nonreconstructible arterial lesions. (All had complete. 
extremity angiography, including the foot, and exposures 
flexed and externally rotated position to ensure that no femo) 
profundal lesion was overlooked. Only then was the cd) 
reached that revascularization was not possible.) Ischemi 
was always chronic and had been present for several mon’ 
well over 1% years. Ischemia was severe, showing pregan 
or dry gangrene of the toes, without evidence of overt-infee 
Indications for nerve division were pain (severe and ch 
local gangrene, nonreconstruetible arterial lesions, abser 
overt infection, predicted inability to heal a lesser amputation 
refusal of major amputation. Contraindications weré active seps 
pain localized to the heel, and predominance of neuro 
pain. 


Surgical Technique 


The location and anatomical relationship of the nerves 
depicted in Fig 1, which is the cross-sectional anatomy: 
operative site (junetion of the middle and lower third of: th ) 
Figure 2 shows the sensory distribution of the. nerves to be 
divided, namely, the sural, superficial and deep’ peroneal, a 
posterior tibial nerves. Epidural anesthesia is preferred. The sural 
nerve is sectioned first, because the surgical exposure is posterior 
and somewhat awkward with the patient supine. A Zem tr 
verse posterior incision is made just lateral to the midline at 18 em 
above the ankle. The nerve may be superficial or deep to the. 
at this level. Its identity is facilitated by finding the le 
saphenous vein (Fig 3). Hemostasis is maintained with elect 
agulation. The nerve is sectioned between hemoclips, an 
wound is closed with absorbable sutures and skin tapes 
subcuticular suture. The superficial and deep peroneal nerv 
located through a 4-cm longitudinal incision made. mid 
between the lateral edge of the tibia and the fibula at 16 em 
the malleolus (Fig 4). On incision into. the fascia, the 
superficial peroneal nerve is found immediately beneath th 
(Fig 5). The approach to the deep peroneal nerve is fami 
vascular surgeons. The nerve-is: found with the artery 
after separation of the anterior tibial: and extensor. 


muscles (Pig 6). The wound i is s closed, as previous! y dese bed 
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nerve clipping and resection. A medial, longitudinal 5-em incision 
is made at the same level as the lateral one, midway between the 
edge of the tibia and Achilles tendon. A quick search is made for: 
the saphenous nerve, and if found, it is sectioned. Its distal 
distribution plays little part in pain relief for forefoot ische 
The posterior tibial nerve is exposed after separation of the fl 
digitorum and soleus muscles (Fig 7). It accompanies the posterior 
tibial vessels. eae 

Hemostasis must be maintained scrupulously. The vasa vasorum 
or nervosum may be torn during nerve mobilization, and bleeding: 
should be controlled. The length of the nerve removed. between 
clips varies with the exposure and has no observed effect i e 
adequacy or extent of forefoot anesthesia. AE 

“Prophylactic,” broad-spectrum antibiotics are administered. 
two to three hours before surgery and contimwed for three days. 
Because of the severe ischemia, delayed wound healing may. be a 
problem despite gentle tissue handling and adequate hemosta- 
S18. 









REPORT OF CASES 


Case 1.—An 82-year-old diabetic man with hypertensive cardio- 
vascular disease was admitted to the hospital with severe ischemic 
rest pain of the right foot and dry gangrene of the first toe (Fig 8). 
This had been present a sufficiently long period of time for the 
patient to become addicted to narcotics. Femoral angiography. 
demonstrated complete occlusion of the superficial femoral artery 
and no distal reconstitution of a major vessel saitable for a bypass. 
procedure. A noninvasive vascular laboratory study showed ‘an 
ankle pressure of 20 mm Hg, using the Doppler probe and a 
straight-line pulse-volume recording (Fig $. Division of four 
peripheral nerves was performed, with good pain relief. Del 
wound healing occurred, but the patient was. ambulatory and 
comfortable on hospital discharge. vee 

Case 2.—Five years ago, a nondiabetic, cigarette-smoking 64- 





<- year-old man: was hospitalized with severe ischemie rest pain in 
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Fig 3.~-Diagrarmatic exposure of sural nerve showing its relation 
te lesser saphenous vein. 
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right foot. Æ femoral-popliteal autogenous vein bypass graft 
inserted; waich occluded one year later due to progressive 
inflow occlusion. A right. lumbar sympathectomy and femorofe- 
moral crossever graft was followed shortly by an autogenous vein 
bypass from the profunca femoris to the anterior tibial artery. 
_ Three years.agc. the crossover femoral graft occluded and was 
replaced with a. left-femoral-to-right-profunda crossover graft, 
hich remained patent. Ischemic rest pain persisted, however, and 
accompaniee by local skin changes. Peripheral nerve division, 
rmed shorty after admission, provided complete relief of 
_ The patient was ambulatory on hospital discharge and 
ins freeof vest pain. 2%% years later. 

ASE 3.—A. Tivyear-old diabetic woman was admitted to the 
ıl for imminent gangrene of the right forefoot and severe 
ni¢ rest paña of 18 months’ duration. Three years previously, 

e had a tigh lumbar sympathectomy for advanced pedal 
a after amgiography showed a nonreconstructible popliteal 
ry occlusion. ne year later, a left above-knee amputation was 

e for advanced gangrene. The patient subsequently had a 

cardial infarct and cerebral vascular accident, with residual 


š ¥ook: despite marked rubor, hee was EnA 
2-em, moist ischemie ulcer was noted at the tip 
vad there was an Anterdigital leer between the 


Fig 4.—Site of lateral incision and skin-taped medial wound 
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Fig 6.—Anatomical location of deep peroneal nerve. 
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Fig 7.—Posterior tibial nerve location. 


fourth and fifth toes. No pulses were present below the com jor 
femoral. Repeat angiography showed a nonreconstructible 

tion. Local treatment was followed by some improvement, but the 
rest pain persisted. A below-knee amputation was recommende: 
but rejected by the patient and her family. Consequently, a fou 
nerve section under epidural anesthesia was done, withimmec 
relief of rest pain. Her ulcers became dry, and she was disch 

ten days pias surgery. Wound healing was Sasi: thou 
delayed. 
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schemic toe lesions of patient 1. 
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thes months to 2 years. 
Although the operation produces aeaa of the f G- 
foot and paralysis of the intrinsic foot muscles, propriocep-. 
tion is not lost, and ambulation offers no difficulty. Local 
ischemic lesions, with conservative foot care, remain dry 
and contained. 
Some patients with both diabetic neuropathy and 
ischemia had delayed symptomatic relief that was not as 
complete as that of those patients without neuropathy. 
This suggests that the amount of pain relief depends on 
whether pain is predominantly ischemic or neuropathic. 
Relief is not optimal in patients with neuropathie sympe 
toms. ` 












CONCLUSION 

We have been impressed with the operative relief of the 
patient’s pain so that he can function better, maintain an 
element of independence, and rely minimally on analge- 
sics. è 
Under most circumstances, we are aggressive in revascu-. 
larizing limbs of patients with favorable segmental lesions 
at any level in the extremity. We also believe, if arterial 
reconstruction is not possible, that amputation is often the 
operation of choice and not necessarily an admission of 
failure. We have found, however, that there is a definite 
place for peripheral nerve division, because it will provide 
pain relief in selected patients with advanced arterial 
occlusive disease. 
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Invited Editorial Comment 


Preservation of limb and control of pain become compelling 
goals in the treatment of patients with severearterial disease for 
whom arterial reconstruction anatomically is rot possible. Among 
the relatively young, amputation is not a catastrophe when 
necessary to achieve a healed, painless extremity, albeit a stamp, 
However, among the very elderly, the relief of pain by a technique 
other than amputation is very welcome. Sympathetic denervation 
is unlkely to relieve the effects of ischemia in these patients, 
because that procedure deereases resistance primarily in the 
arterioles. The increased resistance in the patients described is 
located in the arteries. By relating their experience with periph- 
eral nerve division, the authors have reminded us of a useful 
procedure for vascular surgery. Patients g erally prefer anes- 
thesia or hypesthesia to pain; failures are attributable to ischemic 
neuritis instead of tissue ischemia as causative of the pain. 

Our indications are broader. Neurotomies Bave been useful for 
patients whose excruciatingly painful open lesions, bearing 
necrosis and localized suppuration, are expected to heal by skill- 
fully applied dressings. When these are impossible beca' of 
pain, denervation has made such dressings and healing possible. 

F. A. SIMEONE; MD 
Providence, RI 
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mprovement in Blood Flow 


hrot gh a Critical Arterial Stenosis 
oy Defibrination With Ancrod 


‘liam W. Barris, MB, ChB, FRCS, Worthington G. Schenk, Jr, MD 


ing electromagnetic flow probes, cardiac output and hind 

blood flow were measured in dogs in which one hind limb 

been rendered ischemic. Four dogs served as controls; 

were defibrinated by intravenous infusion of ancrod, 1 

over a 20-minute period. In both groups, hematocrit 

i remained constant, but cardiac output fell (this was 

d to barbiturate anesthesia), as did flow in the normal 

limb. I^ the controls after three hours, flow in the ischemic 

mb had decreased by 34%, but in the treated animals it had 

“by 20%. The difference was statistically significant 

1). The selective increase in blood flow in the ischemic 

ay be explained by the greater reduction in blood viscosity 
shear rates: achieved by defibrination. 

irch Surg 111-361-563, 1976) 


tly reduced blood flow is a factor common to a 
variety of clinical conditions including obstructive 
al disease, ‘venous thrombosis, and the poor periph- 

rfusion associated with shock. Treatment is usually 

t improving blood flow by lowering the vaseular 
ce, as in the reconstruction of an arterial stenosis, 
oving the perfusion pressure by the infusion of 
volume expanders. However, since the flow rate of 

inverse'y related to its viscosity, it should also be 
impre blood flow by lowering the viscosity of 
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whole blood or plasma. Originally, it was thought tha 
was the mode of action of low molecular weight: de: 
but subsequent studies have shown that the ben 
effect of this agent is more related to its action as a 
volume expander.' Since the contribution of fibrinog 
normal blood viscosity is second in importance onh 
concentration of red blood cells (RBCs),? the introduet 
a drug, ancrod, which specifically reduces. the pl 
fibrinogen level, again raises the possibility of therapeuti- 
cally altering the flow properties of blood. 
Ancrod, a purified enzymatic derivative of the venom f 
the Malayan pit viper, breaks down fibrinogen to: degrad: 
tion products that are removed from the circulation by th 
reticuloendothelial system; the resultant efféct is virtually 
complete defibrination.* Unlike the syndrome of dissem 
nated intravascular coagulation, other clotting factor 
not affected, although the split products formed: b: 
degradation of fibrinogen may exert a transient anti 
ulant and antiplatelet action**, a 
Early clinical reports suggest that therapeutic rede io 
of plasma fibrinogen may be of value in the treatment o 
peripheral arterial disease’ and in the prophyla: 
postoperative thromboembolism,* but a direct im 
ment of in vivo blood flow has not previously been de 
strated. The purpose of this study was to measure Qoi 
flow through a critically ischemie limb during. and 
defibrination with ancrod. - ; 


MATERIALS AND METHODS 


Eleven mongrel dogs, each weighing 18 to 2 kg, were 


~ tized. with e ftobarbital sodium, 30 oag kg, and ventilate 


ent by t o Be 







































e-e Treated | 


30 60 90 120 150 180 39 69 9 ao: “ie 180. 





ae Minutes , Time after infusion Time - minute: 

Mean cardiac output (+ 2 SE) for control and treated Fig 2.—-Mean flow (+ 2 SE) in ischemic limbs is shown :a 
It in cardiac output is greater, but not significantly so, percentage change of pretreatment value. After 60 minutes, 
jroup. difference between groups is statistically significant (P < .001).. 










ical respirator. Thoracotomy was performed through confirmed by checking that zero flow was obtained by occlus 
fifth interspace and a noncannulating electromagnetic the superficial femoral artery immediately proximal to the's _ 
placed around the ascending aorta. A lower midline sis. The diastolic quiet interval was taken as zero flow for the, 
incision was made and the aortic trifurcation exposed. ascending aortic probe. 

n was extended into the left groin to allow exposure of 

| iliac and femoral arteries. A polyethylene catheter RESULTS 


diameter, 0.076 em) was inserted into the abdominal . ere 
the median sacral artery and the common irternal iliac The Table shows the mean changes, with standard 


ry was ligated. The catheter was connected to an nductance- deviations, in cardiae output and iliac arterial flow in the 
esante. transducer to allow continuous penne of aortic four control and seven treated animals. in both groups; 
cardiac output fell during the experiment; the decrease was. 
greater, but not significantly so, in the treated groui (Me 
1). = 








Although there was considerable individual variation in 
both treated and untreated animals the mean iliac arterial 
flow in the nonischemic limb decreased by a greater 
amount than cardiac output; there was no significant 
difference between the treated and untreated animals 

aiig the dow to the minimum that could be (Table). 
| without occluding the vessel completely. The preparation By contrast, there was a distinct difference between 
n allowed to stabilize for approximately 45 minutes. treated and untreated animals with regard to flow though 
omprising the treated group, a total of seven, were the ischemic limb (Fig 2 and Table). During the three hours 
ravenously with ancrod, 1 unit/kg in 50 ml of normal after ancrod infusion, the mean iliac flow of the control 
ber eet ee group decreased by 34%, while the mean iliac flow of the 
y treated group increased by 20%. Individually, blood fl Ww 


modynam variables of all the animals were recorded on a ‘ 
ting recorder for the remaining three hours of the decreased in all the ischemic limbs in the control group and 


t. Zero flow references were obtained periodically for increased in all the treated group. After 60 minutes, 
-probes by occlusion of the arteries just distal to the difference between the two groups is statistically signi 


shes os the left side, the absence of sollatecs! supply owas = a cant AEs 001). Since: eardiae output decreased by a 
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reparative | Effects of Anetod on Blood Flow 
i rough Ischemic vs. Nonischemic Li mb 






















"iae Flow — : 
Nenischemic “Ischemic — Cardiac 
Limb, Output, Hemato- 
: mi/min* mi/min* crit, % * 
pment scat i 
Con- Con- 

















204 74 49 
(79, 013) (22) 
185 70 51 
(66) (14) (18) 
170 62 53 


3520 2860 448 43.6 
{920) (750) (8.2) (5.3) 
3430 2800 448 44.2 
(710) (800) (8.2) (5.1) 


3280 2780 448 44.3 




























































(61) (42) (22) (670) (790) (8.2) (5.2) 

Tee 156 60 55 3230 2450 45.1 44.0 

; GE (48) 4 1 i (25) (740) (620) (8.0) (5.8) 
120 1768 161 60 3050 2560 468 43.8 

: (TFI (43) ti 5) (29) (780) (770) (7.9) (5.0) 
150 173. 153 53 60 3000 2129 46.0 44.8 
ee (7& (53) (10) (28) (870) (660) (6.0) (5.0) 
130. 174 148 50 66 3110 2000 45.5 45.0 






{e7 (68) 49) (37) (880) (570) 
; Numbers ia parentheses indicate 1 SD. 


(6.0) (5.0) 


























greater amouet in the treated group, this increase is even 
more striking. 

During che shree hours of the experiment, the hemato- 
rit reading remained constant in each group (Table). 


COMMENT 


‘he dose of ancrod administered in this study, 1 unit/kg, 
ufficient te reduce the plasma fibrinogen concentration 
in ogs to very low levels (unmeasurable by normal labora- 
methods: within two hours (unpublished data). 
hough visccsity measurements of blood differ with the 
ype of viseomster used and the rate of shear at which they 
‘Measure, there is general agreement that defibrina- 
tion reduces bi sod viscosity. At the shear rates encountered 
he normal limb (which are believed to vary from 100 
‘to 10 sex,’ the reduction in whole blood viscosity 
ieved by defibrinatien is in the area of 20%.’ However, 
as shear, rate is reduced, the viscosity of normal blood 
_ inereases and there is good evidence that a yield stress 
_ exists.” It seems likely that these effects are largely 
: de endent on me presence of fibrinogen, since suspensions 
RBCs in sali ae solution have been shown to behave in an 
most Nevwtosiian fashi con! Thus, at extremely low shear 

















on the Fow properties of blood. This may explain 
y, in cur experiments, defibrination with ancrod 
ased klooc flow through the ischemie limb, but not 
h the normal limb of the treated animals. 
‘he decrease in cardiac output that occurred in the 
erod-treated animals is thought not to be related to 
ibrination, since almost as large a decrease occurred in 
control animals; but this may be attributable to the 
ntobarbital anesthesia. Indeed, Nash et al” found a 
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- after three hours of pentobarbital anesthesia. Also, 




































‘steady decline i in n cardiac output is 50% the original 


experiments, to prevent possible hemodilution and 
tant decrease in blood viscosity, virtually no supj 
intravenously administered fluids were given. 

In humans, therapeutic defibrination with anerod ha 
been used in the treatment of thromboembolism, 
pism," retinal vascular occlusive: disease,” and. foll 
the insertion of cardiac valve prostheses.” Toxi 
have been minimal with the doses required for defibr 
tion, and bleeding problems have not been greater 
with conventional anticoagulants. 

Although the flow of blood has been extensively si 
in the laboratory and to a lesser extent in normal cire 
tion, little is known of the behavior of blood in the g 
ischemic circulation. These preliminary results sug’ 
that therapeutic defibrination may be of value i 
critically ischemic limb. Further investigation of » 
vivo flow properties of blood is required, and studies ar 
progress to evaluate blood flow properties in the in 
ischemic eirculation. 


This investigation was supported in part by grant-in-aid AL-0918 from 
the Heart and Lung Institute of the Public Health Service. 
The ancrod used in this investigation was supplied as Venaeil throug! 
John Donahoe, MD, of Abbott Laboratories, North Chicago, IIL 
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irect Injection Into the Gallbladder 
Dogs, Using Ultrasonic Guidance 


Micha: l T. Hogan, MD; Alvin Watne, MD; William Mcssburg, MD; Wilfrido Castaneda, MD 


© Direct injection into the gallbladder can be accomplished 
the guidance of the ultrasonic aspiration transducer. 


e differential diagnosis of obstructive and nonob- 
tructive jaundice is still a perplexing problem. Percu- 


iagnosis, but it is, in part, a blind srocedure. 

the. ultrasonic aspiration transducer provides 

irect visualization and has been used successfully in 
| procedures in a number of organs,’ we attempted to 

this procedure to inject directly into the ga Ibladder. 


MATERIALS AND METHODS 


were used for this preliminary investigaticn. Each dog 
i for 12 to 15 hours prior to the procedure and was 
ted to pentobarbital sodium anesthesia. After localization of 
bladder with ultrasound, an 18-gauge needle was inserted 





organtown. Dr Mossburg is now : 
aneda is now with Unis s, Minneapolis. 
requests to West Virginia Univers pital, Morgantown, WV 
Hog Pens amas 


After injection of contrast material into gallbladder, gallbladder 


“commen bile duc 


demonstrated. 


t; and duct’s entrance into small bowel are we 


Direct | 





jection Into Gallbladder—Hog: 


i 





isualization of the gallbladder 
mmen bile duct (Figure). We believe that actually 
unctur ng the gallbladder (only if definitely seen) does 
t present a problem and should be as simple as renal cyst 
neture. 

e. majer question is, does the risk outweigh the 
vantages’ As with transhepatic cholangiography, bile 
oniis a possibility. However, with transhepatic 
ngbgraphy, aceidental puncture of the gallbladder or 
epatie bile ducts may occur. Also, as with transhe- 
tic cholangiography, the patient would undergo an 
mmediate laparotomy unless the results indicated other- 
Ifan ebstruction was found, a corrective procedure 

uld be performed. 
e deg died of bile peritonitis. Three dogs had appre- 
e bile leakage that was noted at surgery; spontaneous 
osure 0” the leak occurred. None of the dogs had a biliary 
ract obstruction. In the human, we would attempt to 


study. This approach was not used in the dogs. 
Asa modification of the procedure, a catheter e te 
from the gallbladder to the skin could be.inserts 
would not affect the patients with obstructive jaz 
since this would still undergo laparotomy. In the 
with nonobstructive jaundice, the catheter wo 
like a cholecystostomy tube allowing repeated inje« 
contrast material. A tract would form for the tul 
removed, thus protecting against bile peritonitis. 
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invited Editorial Comment 


preblem of opacifying the biliary tree in the jaundiced 

remains a perplexing one. Any new approach is welcome. 

jppreach: the authors have taken, that of opacifying the 

dex and common bile duct via ultrasonically guided punc- 

is alevar one, and is certainly technically feasible in the 

ratory. (eight of ten successes): it should be easily accomplished 
he huraan,:as well. 

owever, the procedure is potentia!ly somewhat less useful than 

nslepatic cholangiogram, since the intrahepatic biliary 

ls axe net opacified. Furthermore, the latter procedure can 

e performed with a small needle under ultrasound guidance 


without requiring routine immediate exploratory lapa 
Certainly, the death of one of eight dogs from peritonitis it 
the need for further investigation of the safety of this p 
before its application to humans. The next logical step wo 
assess its safety after ligation of the common. duc 
laboratory animal. If the procedure proves to be reasonabl. 
may be an alternative to transhepatic cholangiograph 
cireumstances. 
Epwarp 
Boston 








































elman, MD; M: Paz, MSc; E. Levy, MD 


hirty-eight starved cats, anesthetized with pentobarbital 


es; the effect on intestinal motility as expressed by 
vity was measured. Oxygen caused a notable 


of oscillations to near zero; subsequent administra- 
meral oxygen caused a notable increase in electrical 


; wellknown phenomenon that under certain condi- 
ns, “such as Surgical trauma, paralel changes take 
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fluence of Enteral Oxygen Administration : 
the Slow Electrical Activity | 
he Intestine and Stomach 


ueste to Department of Anesthesiology, Clevelend Metropol- =. ; 
ne ao eens ope this time, the electrical activ ity of the stomach: and intestine was 


ce Tecordet, 


tion of a-adrenoreceptors located in the intestinal anā 
vascular walls. oe 
It has been shown that the decrease in either portal or 
total heratic blood flow or both associated with operative. 
stress and anesthesia can be modified by enteral oxyge 
administration." 
The present work investigates the possibility that intes 2 
tinal motility can be stimulated by enteral oxygen admin- 
istration, which leads to increased portal (intestinal) blood ; 
flow. 











METHODS 


The experiments were performed on 38 starve: cats ranging in. 
weight from 2.5 to 4.5 kg. Tracheostomy, catheterization Of. 
femoral artery and vein, and laparotomy were carried out under 
pentobarvital (Nembutal) sodium narcosis (40 mg/kg body 
weight). A pair of small silver needle electrodes-was inserted 0.7: 
cm apart into the muscle layer on the front surface of the stomach, 

3 to 4 em above the pylorus. A second pair was inserted, also 0,7 cm 
apart, into the muscle layer of the intestinal wall, 15 to 20 em below 
the pylorus. A polyethylene catheter was placed! in the intestinal 
lumen 3€ to 35 em below the pylorus. The peritoneal cavity was i 
then closed. 

The electrical activity of the stomach and intestine was recorded: 
continuously according to the method of Condrea et al,’ and-the _ 
mean values of amplitude and frequency were evaluated during 
the various experimental procedures. Low level amplifiers were. 
used with an extra capacitor of 32 microfarads at the input. 
Electrocardiogram lead 2 and blood pressure in the femoral artery : 
(measured by a transducer) were recorded at the same time. The» 
oxygen cension of arterial blood samples was pe eriodically deter- me 


~ mined. 


Each cat was allowed to rest for 80 minutes ta lowing losun of Se 
the abdeminal wall before the experiments were begun; during - 



































e catheter; 20 ml of | gas was injected two to three 
minute intervals at'a flow rate of 5 to7 7 ml/min to 
tertion of the intestinal wall. 

were divided into the following six groups. 
animals) received 20 ml of oxygen, two to three 
3 ta 6-minute intervals. 

2 (ix animals). received carbon dioxide in the same 
ranner as geoup 1. 

sicanimals} received nitrogen in the same manner as 








ten animals) received an a-adrenal-blocking drug 
el tolamin hydrochloride, 1 mg/kg body weight, intravenous- 
4 -adreral-blocking drug (propranolol hydrochloride, 1 mg/ 
‘intravenoasly), a choline-blocking drug (atropine sulfate, 0.4 
g/kg, intravənously), and then enteral oxygen in the same 
lanner as groap L 
Group 5-(sic animals’ received the same pharmacologic treat- 
nt as group 4, followed by enteral carbon dioxide. 
} x animals, three cats from group 4 and three cats 
eceived oxygen inhalation for 15 minutes before 
ie and enteral gas treatments. 
Four adcitieual cats underwent tracheostomy and the femoral 
artery and veia were catheterized: laparotomy and catheterization 
of portal vein va a branch of mesenteric vein were performed. In 
esè cats, slow-electrica! activity of the gut was not recorded, but 
Po, and oxrge: saturation in the arterial, venous, and portal blood 
were measared before and during oxygen inhalation. 
The purpose af blocking the digestive tract receptors with the 
was to determine the effectiveness of enteral oxygen 
inistrationender conditions of full pharmacologic denervation 
the musde wallof the gut. The oxygen inhalation allowed us to 
st dy the influence of inereased arterial blood oxygen tension on 
itomack ar intestinal motility. The amplitude and frequency 
 eleetriea. slow waves’ oscillations recorded from the stomach 
d intestinal walls were compared before and during the inhala- 
m procedure.. 
Wilcoxon nonparametric statistical test was applied to compare 
the results obveined during the two successive phases of the 
periment 








RESULTS 


Juring the tirst 30 minutes following surgical prepara- 
_of the animal, the slow wave electrical activity of the 
jach and “testinal muscles was recorded. 

Group 1.—Within a few minutes after enteral oxygen 
inistratiox eight of the ten animals showed an 
crease ir amplitude and frequency of slow electrical 
y ciL Ia the two renaning aur; no visible 









ten cats in ae ; group, the average 
de increase was 82% and 86% for stomach and 
ital aetiv ye ene the average 
© and 20% for stomach and 
z tena el (Table). 

ROUPS 2 ANE + Neither the enteral carbon dioxide nor 
ro gen acmiastration:were accompanied by any visible 
7 in the somah and intestinal nativity (Fig 2 





, oxygen, nitrogen, and carbon dioxide agains decreased the amplitude and freque 


nto. the = stinal lumen by a sy ringe attached to- 


_ our experiments, demonstrating the stimulating effect: of o 
enteral oxygen, on stomach and intestinal motility, in spite 













































motility oscillations to near zero. Administration of 
oxygen after the pharmacologie treatment cau 
increase in the amplitude and frequency of slow elee 
waves in all experimental animals (Fig 4); the am 
more than doubled both in stomach and intestinal z 
(Table). 

Group 5.—Once the motility oscillations were reduca 
near zero by the pharmacologie agents, carbon diox 
administration did not cause alterations in the elec 
activity (Fig 5). 

Group 6.—This group included an additional four 
Oxygen inhalation via the tracheostomic cannula } 
notable increase in the arterial blood oxy. gen tension (fror 

92 + 6to510 + 15mm 1 Hg) and in oxygen saturation (fror 
96% + 10.1% to 99% + 9.7%). It did not, however, caus 
any alterations in stomach and intestinal activity (Fig 
and did not cause alterations in oxygen tension and oxyee 
saturation in portal blood; Po, in portal blood bef 
oxygen inhalation was 68 + 8.2 and during oxygen | inhala: 
tion it was 66+ 8.7 mm Hg. The difference was no 
statistically significant. 


COMMENT 


The results of this study demonstrate that enteral 
oxygen administration can effectively stimulate thi 
stomach and intestinal motility (Fig 1 and 4, Table). Whil 
the exact mechanism by which this takes place is beyon 
the scope of this work, several conclusions can be drawn 

It is well known that increase in pressure within 
segment of intestine may cause that segment to contr 
Thus, it is possible that the increase in stomach ne 
intestinal motility observed in our experiments may ha 
been caused, not by the enteral oxygen itself, but rather by 
dilation of the intestine and distention of the wall. In order 
to prevent this mechanical influence, the intralumina 
oxygen injection was carried out at low flow (5 to 7 ml/ 
min). In addition, we found that enteral nitrogen and 
carbon dioxide administered in the same manner did not. 
produce any changes i in the stomach and intestinal motility. = 
(Fig 2, 3, and 5, Table). Thus, the mechanical factor of. 
enteral oxygen administration as a basis for the increased 
motility can be eliminated, and the role of the oxygen itself 
as the stimulating agent can be considered. SoS 

One could postulate that a change in pH may have caused 
the increased stomach and intestinal motility. As. our. 
results show, enteral carbon dioxide administration, which 
led to a pH decrease in the intestinal content, produced no 
changes in the stomach and intestinal motility (Fig 2 and oe 
Table). Thus, it can be assumed that the increase in 
stomach and intestinal electrical activity during enteral 
oxygen administration was not directly related tò altera- 
tions in the pH of the stomach and intestinal content. 

The possibility that the motility stimulation during 
enteral oxygen administration is a reflex phenomenon ` 
also considered. However, sympathetic and parasympa- 
thetic nervous motor control of the gut was eliminated hy 












































‘567 





Gelman et al 


“Before 6 Enteral Oxygen Admi nistration : 
‘Stomach 
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blood (and therefore oxygen) supply to thegut wall and the 

decreased gut monte peli sare trauma is salso 

Seon is. knowi to cause ‘splanchnic vasoconstric- . 
tion and a resultant decrease in intestinal bleod flow on under these conditions of surgical s stress; enteral ox 
. the one > hand,” ie and a decrease in pe anaes on the. . administration leads: to a rise in oxygen content i cS 
i ms portal blood’: aa -and an increase in n the splanciints blood 
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Intestine 


After Enteral Carbon Dioxide Administration 
Stomach 











influance of enteral carbon dioxide administration on stomach and intestinal electrical activity. 


«= Itvapwears that there is a relationship between 
mpro~en: ani in bleed and oxygen delivery to the wall 
e gut an -the increase in gut motility observed in our 


related to their more extreme physiologic reaction tc 
surgical trauma, whereby they show much greater increase 
in stomach and intestinal motility following improvemen 
in blood and oxygen supply to the gut. : 
An increase in oxygen tension in arterial blood. daring : 


oxygen inhalation. via. tracheostomie cannula- did not 
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Fig 4.—Influence of enteral oxygen administration on stomach and intestinal 
electrical activity afer pharmacologic denervation of gut. es 


‘Influence of Oxygen on Electrical Activity—Gelman etal. 
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After Atropine, Phentolamine, and Propranolol Injection and Enteral Oxygen Administration 
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r. ‘Baseline Values 





Gas 


Administered Frequency 












~ 0.51 +0.07 13.4 +3.33 





Oy after 
<o atropine, 

: phentolamine, 

propranolol 
CO, after 

< atropine, 
phentolamine, 

"propranolol 


O; inhalation 


0.40 +0.09 16.32%2.1 


0.44 + 0.10 
0.47 + 0.12 


1432.9 
13.8 + 3.4 

















duce: any changes i in the stomach and intestina: motility 
g 6), This is because an increase in arteria. oxygen 
sion was not able to raise the oxygen content in the 
„vein blood to any considerable extent, as demon- 
sti ted in the four additional cats. 
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Values of amplitude of waves are given in mv, of frequency in oscillations per mirute. 
significant difference (P <.05) in comparison with baseline values according to Wilcoxon test. 
elues obtained after pharmacologic treatment before enteral gas administration were near zero and do not appear here. 


Data obtained in this study demonstrate that enteral 
oxygen administration was accompanied by a notable 
increase in stomach and intestinal electrical activity. 
Further investigations are necessary to elucidate the i 
mechanism of this phenomenon. ey 
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NEOSPORIN’ Ointment 


(polymyxin B-bacitracin-neomycin) 
is a famous fighter too. 


Provides overiapping, broad-spectrum antibacterial action to help combat 
infection caused by common susceptible pathogens (including staph and strep). 


: Aerosporin® brand Polymyxin B Sulfate 5,000 units: zinc 
atipeliaie urate 5 mg (equivat ent to 3.5 mg bata base) 


Src incisions, otitis externa - primary 

t } o, oer sycosis vulgaris, paronychia) + secondarily 

cted dermatoses (eczema. harpes. and seborrheic dermatitis) - tratimatic 
lared cesuppurating asa result of bacteria! infection. 

ontment @ay-be used to prevent bacterial contamination in 

o Nelsions, aad other clean lesions- For abrasions. minor-cuts 

ily incurrad. its use may prevent the development of intec- 


healing. CONTRAINDICATIONS: Not for use in the eyes oro 


a eardrum $ cei product is contraindicated in 


neomycin, care should be exercised when using this product in treating extensive 
burns, trophic ulceration and other extensive conditions where absorotion. of 
neomycin is possible. In burns where more than 20 percent of the body Surface is — 
affected, especially if the patient has impaired renal function or is receiving other 
aminoglycoside antibiotics concurrentiy, not more than one application a days 
recommended. PRECAUTIONS: As with other antibacterial preparations. prolonged : 
use may result in overgrowth of nonsusceptibie organisms, including t 
Appropriate measures should be taken if this occurs. ADVERSE REACTION 
Neomycit is a not uncommon cutaneous. sensitizer. Articles inthe: current fi 
ture indicate an increase in the prevalence ef-persons allergie to neo 

toxicity and nephrotoxicity have been reported (see Warning section) 

Compiete fiterature available on request from Professional Services Dent. 


f Burroughs Welicome Co. 
Research Triangle Park 
North Carolina 27709 








| a - the benefit of vahet it: 
It's no great secret blood can come from many plac 
T d be provided by a variety of donors. | 
Even when the blood comes from the patient or do 
mily and friends, it’s a good idea to wash it. 
` What do you need whole blood for anyway? In most 
3, it's the red blood cells and the oxygen they pring o 
e body needs in a hurry when it needs blood. 
-Washed blood is red blood cells with almost ever 
ing else washed out. 
-By everything, we mean plasma, 
hite blood cells, platelets, protein and 
hatever else is in whole blood. 
-IBM makes a machine that we think 
oes an excellent job of washing blood. 
~The IBM 2991. 
-We can give you a good many reasons 
why you should see a demonstration of the —=— 
IBM 2991 in action. The sooner, the better. 
~ Butwe know how busy you can be so we 
ve an idea that’s almost as good. 
Give us the name of your hospital, - 
ood bank, laboratory, or whoever you feel can use thé IB , 
Jand well set up a demonstration to shaw them. 
ner, the better. - 





































aoru Kumada, MD; Kisaku Satomura, MD 


A new. type of intestinal valve was constructed by tele- 
ing the proximal portion of the intestine intc the distal 
tion. The length of telescoped intestine was expressed in 
n to its diameter. Various lengths of intestine were tested 
. Valvular function was evaluated under pentobarbital 
esthesia, with open-tip catheters perfused at a rate of 
sec. An intestinal valve, made by telescoping two 
gths | of the intestine, yielded the most similar results 
cally to those of the ileocolonic junction. Mean iso- 
and antiperistaltic pressures were measured to be 
‘and 39.0 + 3.8 cm H,O in the valve, and 20.4 + 2.2 
-1:em H,O in the ileocolonic junction. No alteration 
ular function was found in the long-term follow-up 
<P <.5). 
rch Surg 111:578-581, 1976) 








_oss of the ileocecal junction seriously affects the post- 
d operative mortality and complications in massive 
“esection of the alimentary tract." Prompted by an 
reasing number of cases of massive bowe. resection 
volving the ileocecal junction, various kinds of artificial 
ntestinal valves have been devised as a substitate for the 

ecal junction.’ In the follow-up study of the endo- 
ll-through operation for Hirschsprung disease," 
ound that valve-like function was present :n the pull- 
ugh segment of the colon. This observation has led us 
resent | a new kind of artificial valve, made by tele- 
ing anastomosis, and its evaluation by means of 
luminal pressure recording. 























for publication Jan v12 1976. 
he Second: Department o Surgery, Kyoto University Schoot of 
Kyoto, Japan. 





Manometric Evaluation of 


equests to S d Department of Surgery, Kyoto U it : 
= 2 Secon ree cate Saka pees nivers Dr -= perfused at aconstant rate of 5ul to 6ul/sec wito an infusion pu 


` The assembly | was | manipulated through the proximal and diktal 


an Artificial Intestinal Valve 


n-Long Zheng, MD; Satoshi Onishi, MD; Nobuhiko Tanigawa, MD; 


MATERIALS AND METHODS 


A total of 45 healthy mongrel dogs of both sexes, weighing fro 
6 to 1€ kg, were used in this study. Intestinal valves, we 
construeted in 29 dogs (groups 1 through 3). Another 16 dog i 
served as controls (groups 4 through 6). : 








Operative Procedures 


The ieum was severed at about 50 em proximal to the ileocolon 
junction. The proximal end of the intestine was detached from e 
mesentery and invaginated into the distal past of the intestine. 
Telescoping anastomosis was then performed: with 0-4 chromic 
catgut ‘Fig 1). Eight interrupted sutures usually completed a 
anastomosis, and special care was taken not to include the mucous. 
layer in the stitches. The length of telescoped intestine for. 
construction of the valve was measured and expressed in relation 
to intestinal diameter as one diameter length (group 1, ten dogs), 
two diameter lengths (group 2, ten dogs), aud three diameter 
lengths (group 3, nine dogs). No less than two weeks prior to the 
manometric evaluation, animals underwent a second operation. Av 
20-em portion of the intestinal segment, with the artificial valve at 
its micdle, was excluded from the gastrointestinal tract and 
brough: through the abdominal wall as a Thiry-Vella fistula, 
withou: undue angulation or tension. In three control groups, 20 
cm of intestinal segments were excluded from the intestinal tract, 
to make a Thiry-Vella fistula: group 4, the ileocelonic segment (ten. 
dogs); group 5, the segment with an end-to-end anastomosis at: its 
midpoint (three dogs); and group 6, the intact iteal segment (three 
dogs). 





Manometric Studies 


The animals were anesthetized intravenously with 25 mg/kg of 
pentobarbital sodium, and a tube was inserted into the trachea to- 
permit. pulmonary ventilation with room- air. Manom 
assembly consisted of a rubber catheter (outside diameter, 5 im 
inside diameter, 3 mm) and an-open-tip polyethylene cathet 
(outside diameter, 2.75 mm; inside diameter, L5 mm), which 
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: intestinal valve~Zheng et a 
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“Technique of valve construction by telescoping anastomosis. Tele- 
Intestinal wall curls back on itself to form an effective valve. Care must 


Manometer 
2 


aken not to involve mucous layer in stitches. D, diameter of intestine; L, 


gth of valve. 


2 Schematic representation of manometric procedures. Manometer (1) 
ised to trace intraluminal pressure of infused segment and manometer (2) to 
‘ace that of segment on other side of valve. Saline infused alternately into 


ment proximal and distal to valve. 


ma of the Thiry-Vella fistula, respectively, into the intestinal 
egment and so positioned that the tips of the two recording 
heters were 5 em proximal and distal to the artificial intestinal 
ve. The stamas were then closed with purse-string sutures. 
ntraluminal pressures on either side of the valve were simulta- 
í ously traced through transducers on a direct writing recorder. 
ine (88 C} was infused alternately at a mean rate of 0.53 ml/sec 
rough the rwaber catheter into the proximal and distal portions 
the intestine (Fig 2). The pressure curve on manometer 1 rose 
dually concomitant to the infusion. When saline passed across 

: he valve into the other side of the segment, there was a distinct 
seline clevation of the pressure trace on manometer 2, 
ompanied by flattening or transient fall in the pressure curve 
manometer 1. This point of amplitude of pressure record on 
“manometer ‘Lowas calculated either as isoperistaltic pressure (IPP) 
r antiperistaltic pressure (APP), according to the direction of 
usion. Pressure measurements were repeated ten times for 
h IPP aad APP in eaeh animal. A total of 186 IPP and 187 APP 
easurements were recorded in the control groups, and 289 IPP 
| 298 APP in the experimental groups. Animals were also 
divided inte short-term and long-term solo: -up groups, and 


roune the second postoperative month in most cases (Fig 

. We chose this period as the short-term follow-up, which 
ed 67.3. days (range, 55 to 83) after the valve was formed. In 
rm groups, manometry was carried out on the average of 


s nia are mean + SBE of means. 


RESULTS 


ong. ree -control groups, mean APP was signif- > 


, coe 


cantly larger than mean IPP in group 4 with ileocoloni 
junction alone (.001 < P < .01). Mean APP of this gro 
was twice the amplitude of mean IPP, as shown in Tabl 

In all three experimental groups, mean APP was sign 
cantly greater than mean IPP. The mean discrep 
between APP and IPP in each group were 7.5, 13.9, and 

em H,O in numerical order of experimental. g 
whereas that of control group 4 was 19.2 em H,O a 
tical analysis showed that the mean discrepancy in grou 
was significantly smaller than that in control group 
(P < .05) in contrast to other experimental groups (P > .5) 
Group 2 yielded the largest mean IPP and APP among th 
experimental groups, which were the most similar to thos 
values obtained in control group 4. Valvular functions, i in. 
terms of follow-up period, are summarized in Table 2. Th 
difference between short-term and long-term follow-up, a 
to the amplitude of both mean IPP and APP in all 
experimental groups, was statistically nonsignificant. 
Caliber changes of the adjacent intestine on either side ol 
the artificial valve were assessed in seven dogs of group 
four of group 2, and eight of group 3 at the second 
operation. No significant dilation (05 < P < .1 in group 2 
and .2 < P< .5 in group 3) of the proximal part of the 
intestine was found except in group 1 (.025 < P< .05) 
Observations in group 2 were, however, too few to allow 
final conclusions as to caliber changes (Table 3). 


COMMENT 


Infolding valves and flap valves by Peterson and 
and an intussuscepted conical valve by Basso 
created earlier to prevent regurgitation of gastrointe 


- contents. More recently, Kock'*’ used the conical va 
construct continent ileostomies in his total colect 


-Intestinal Valve—Zheng et al 


















ng tudinal section of intestinal vaive (133 days). Two 
ngths of intestine were invaginated. No dilation of 
roximal to valve. Participation of muscular ayer seems 
portant in forming effective vaive. 











Table 1 Pressure Recordings* in Artificial Intestinal 
Valves and Controls 





001 < P < .01 
< .005 
.01 < P < 02 





27.6 + 3.2 
39.0 + 3.8 
340 + 4.6 








20.1 + 1.9 
25.0 + 2.0 
19.5 + 2.4 






39.7 +51 001 <P < .01 
12.1 + 3.0 >.5 
9.8 + 1.8 >.5 


20.4 + 2.2 
9,2 + 2.5 
10.6 + 1.5 


















ies are presented as mean + SE of mean cm H,O above 


taltic pressure. 
Antiperistaltic pressure. 


Table 2.—Analysis of Artificial intestinal Valvula- Function 
; in Relation to Follow-up Period 


Follow-up 













Short- 
Term 


Long- 
Term P 














7 
19.1 + 2.5 >.5 
26.1 + 3.6 





3 
22.4 + 2.2 
31.0 + 5.9 



















































5 5 
26.4 + 3.1 23.6 + 2.4 2<0P< 5 
44.5 + 5.4 33.4 + 4.1 2<P<.5 












5 
18.0 + 3.1 
31.4 7.1 














Fig 4.—Microangiogram of intestinal valve (tensmonths). Continu- 
ity of mucosal lining is complete. Note engerged submucosal 
vessels of valve. Findings identical to so-called compressible 
venous cushions of ileocecal junction. 


Table 3.—Intestinal Caliber Changes* on Either Side of 
Artificial Valve 


Group 


2 
(N = 4) 

2.3 + 0.14 
1.8 + 0.09 
05 < P< 1 





1 
(N=7) 
2.1 £0.10 
1.9 +0.14 
.025 < P < .05 


* Values are presented as mean + SE of mean em. oe 








patients, with favorable results. Delared transit and 
increase in survival time after massive small bowel resec- 
tion was observed by Schiller et al’ and Stahlgren et a! 
Their animals were prepared either with a narr 
segment, or “artificial sphincters,” produeed by cireumfer- ` 
ential removal of the longitudinal muscular layer. Waddell. 
and associates* constructed a jejunocolonic valve in three 
patients to the same effect. The mucosal valve dates’ back | 
to 1942 when Glassman’ performed a series of experiments 
to create a valve resembling the ileocecal one. This method 
was followed by Ackroyd et al’ in degs subjected to 
subtotal colectomy and ileorectal anastomosis. Progressive 
atrophy was, on the other hand, found by Hidalgo and 
colleagues" to take place in the mucosal valve. Tobik et al". 
recently applied this procedure to the restoration of the 
esophagocardiac junction in two patients. 

The pressure gradient along the gastrointestinal tract 1s. 
the main factor of the progression of intestinal contents. 
The function of any mechanism regulating the transit, be 
it a sphincter or a valve, should be considered from a 
manometric point of view. As might be seen from th 
foregoing review of literature, however, there has been 
artificial valve evaluated manometrically as to its fun 
as a sphincter puhetitote: Pressure peng fr 












tion under laparotomy or using postmortem 
erefore, we performed beforehand a series 
ar periments on ten canine normal ieocolonie 


3 Sica capability (Table 1). 
eated with two diameter lengths of intestine 
je tae most similar to the ileocolonic junction in 
ctitudes. A mean APP value identical to that 


ing transit sith, worsen hacterologte contains: 
remaining bowel and do not improve absorptive de 
The barrier function against bacterial contamina’ 
probably important in all resection involving loss 
ileocecal valve.” In view of pressure ranges w 
bowels, we consider that our intestinal valve, m d 
telescoping anastomosis, serves as a useful su 

the ileocecal junction in the human body. Clinica app 
tions are currently in progress. 
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species Differences 





: ham N. Craiddock, FRCS 


. » Different species appear to tolerate different amounts of 
al | ischemia. Itis suggested that all kidneys are equally 
us ptible to ischemic damage, but that the whole animal 
onse varies between species. 

lice, rats, rabbits, and pigs were subjected to bilateral ne- 
my; Large animals had relatively smaller kidneys and 
jed longer than smaller animals. Therefore, the larger the 
ma the more time available for recovery of a kidney damaged 
a. This adequately explains the apparent species 
in susceptibility to renal ischemia, which are only 
the kidney is expected to support life immediately. 
lationships are described, relating metabolic rate, 
and survival time with no renal function. 

Surg 111:582-584, 1976) 





r) ferent species tolerate different durations of 
complete renal ischemia when the damaged kidney is 
pected to maintain life immediately. Larze animals, 
such as dog and man, will survive up to three hours of warm 
enal ischemia.'* The rabbit will only tolerate between 90 
nd 120 minutes of renal ischemia with immediate opposite 
eph ectomy:** In the rat, the mean tolerated renal 
time is only 75 minutes,” while the mouse will not 
‘ive even 60 minutes of renal ischemia with immediate 
site nephrectomy (personal observatior). No such 
> difference was found in ae Dea renal 




























in Response to Renal Ischemia 


An incidental finding in some early experiments was 
that small animals with no renal funetion died more 
rapidly than larger animals with no renal function. Table 1 
shows the original data that suggested the hypothesis th t 
the various tolerances of renal ischemia between speci 
when testing immediate function, could be accounted for 
by their ability to live for different periods without renal 
funct.on, so allowing renal recovery to different extents. | 

The present study was designed to provide more ir 
maticn about the time that various species of animals will 
survive with no renal function. At first it was thought that 
this was a characteristic of species, but the evidence 
suggests that it is characteristic of body size and metapolie 
rate. 















MATERIALS AND METHODS 


Six zroups, each of 20 surplus animals from closed colonies, were 
subjected to bilateral nephrectomy under similar operative ¢ condi- 
tions. Mice, rabbits, pigs, and rats of three sizes werë used. 
Anesthesia was done according to the standard methods in our 
laborztories (tribromoethanol [Avertin], 5 mlkg of 2.5% solution 
intraperitoneally, for mice and rats; pentobarbital {Nembutal}, 
intraperitoneally, for rabbits; and tricholorethylene [Trilene] and 
halotkane for pigs). A midline transperitonea! approach was used. 
Postoveratively, the animals were kept in similar environments 
with “ood and water freely available, All animals recovered. anc 
were noted to eat and to pass feces before gaing into a coma anc 
dying. 

Animals and kidneys were weighed, and the time of death ‘ol 

each animal was noted. 


RESULTS 


Table 2 shows the results of the tame taken oe the 
varicus species to die after bilateral nephrectomy. In he 
first instance, mice, rats weighing 280 gm, rabbits, € 
pigs were compared: Each result is the mean of 20 obser 
vaticns. Mice weighing 34gm survived | an average of 34: 





Dan The rats (large): survived 84 tours, The rabbit 


: oe ce a 


“Tolerated Renal 
ischemic Time,* min 


With immediate opposite nephrectomy. 


RABBIT 


40 60 80 100 120 


TIME TO DIE FOLLOWING BILATERAL 


errs NEPHRECTOMY hours 
: When body weight plotted on logarithmic scale, there is 
nshio between body weight and time to die after bilateral 
hrectomy. Sach point is mean of 20 observations. 


rvived 96 kours, aad the pigs survived 106 hours. To 
y that th s was a function of body size, another 20 mice 
20 weaned rats of the same body weight (small) were 
irectly compared at the same operative session with a 
domized design. The mean survival time for these mice 
incided with the point previously found for mice (34.4 
and be survival time for the small rats weighing 36 

urs, a time not significantly different from 
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dramatic over range, whereas there is little difference 
kidney slice metabolic rate. 


Fig 3.—Time to die after bilateral nephrectomy (autho 
related to logarithm of whole body metabolic rate (Kleiber’) 
metabolic rate plotted for whole body. If metabolic rate per 
of tissue considered, relationship is inverse. 
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e species studied, ERA as a percentage of the total 
dy weights. ‘There is a gradient of kidney weight from 
ouse, with a relatively large kidney of 0.88% of its body 
the pig; with a kidney only 0.25% of its body 
», less than one third of the relative weight of the 
aber 
and is not strictly aus because of 
iethods of cleaning and draining used on post- 
human specimens. 


COMMENT 


he hypothesis i is put forward that the apparent species 
mee in. tolerance of renal ischemia might be 
plained simply by considering the time available for 
ery of renal function in the various species. It is clear 
an animal that takes a long time to die with no renal 
tion has more time available for recovery from acute 
ular necrosis than an animal that dies quickly with no 
mal function. One might expect the former animal to 
erate a greater degree of renal damage, if opposite 
hrectomy i is performed immediately. Indeed, the dog 
“survive three to four hours of renal ischemia, with 
iate opposite nephrectomy, while the mouse will 
e less than 60 minutes. If, however, opposite ne- 
my is delayed for three weeks, this large difference 
nger seen, so that the rat will tolerate just as much 
emia as man (around 190 minutes) ifa period of 








í lege JF, Kulatilake AE, Chisholm GD, et al: The significance of 
a in: renal allotransplantation. Proc Eur Dial Treat Assoe 5:264, 


f Slyke DD, Phillips RA, Hamilton PB, et al: Effects of shock on the 
ney. Trans Assoc Am Physicians 58: 119-127, 1944. 
Hamilton: PB, Philips RA, Hillier A: Duration of renal ischemia 
quired to produce uraemia. Am J Physiol 152:517-522, 1948. 

Jadenoch AW, Darmady EM: The effects of temporary occlusion of the 
al artery in. rabbits and its relationship to traumatic uraemia. J Pathol 
1-59: 79-94, 1947. 
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apparent difference in tolerance of renal ee 
This hypothesis gains some support ‘rom studies. of 
metabolic rates. Kleiber“ showed, by pocling . information 
from many sources, that there is a straight-line relation- 
ship between whole body metabolic rate:and body weight 
when both are plotted on a logarithmic seale. The slope of 
this line is 0.75. When considered as metabolic rate per 
gram, there is a dramatic decrease in the metabolic rate as 
body size increases (Fig 2). Krebs,” however, working with 
isolated tissue slices, demonstrated relatively little species 
difference in metabolic rates (Fig 2). Wien the kidney is 
disconnected from the rest of the body, it might be 
expected to behave rather like an isolated tissue slice. It is 
no longer subject to the whole body regulating mech- 
anisms, whether hormonal or neuronal, that govern. the 
whole body metabolic rate. Therefore, it seems reasonable 
to suggest that an ischemic kidney dies at a rate propor- 
tional to the intrinsic metabolic rate of the kidney; that.is, 
at a rate proportional to the isolated kidney slice metabolic 
rate. This is fairly constant througheat the different 
species. However, the time taken for a whole animal to die, 
with no renal function, depends on the whole body meta- 
bolic rate (Fig 3). This varies enormously with species. 








CONCLUSIONS 


The evidence suggests that it is not unreasonable to do 
renal preservation work on small ani and to compare 
the results with those from larger speci o extrapolate 
to man. But while this is true for the isolated kidney, it 
must be borne in mind that there are large differences 
the way the whole body reacts, so that. .arge correct: 
must be made for change in scale w ; i 
reaction of the whole animal to a 
However, it is believed that the si relationships 
described, relating metabolic rate, body size, and survival 
time with no renal function, are adequate to draw conclu 
sions for man from laboratory results. 
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ean 2-yoar-old patient with obstructive jaundice secondary 
simple teaal-cyst'also suffered pain and vomiting from partial 
duodena: ‘obstraction. The symptoms were relieved by aspiration 
1 750 ml ot fluid. This reaccumulated over a five-year period 
when aspiration again relieved his symptoms, which then only 
consisted © epigastric fullness. Review of the literature shows 
undice to sæ an extremely rare symptom of renal cyst. 

(Arch Surg 171:585-586, 1976) 














enal messes as a cause of obstructive jaundice are a 
very rare phenomenon. The anatomic relations of the 
ved stzuctures would lead one to believe this to be a 
more corimmn occurrence. Prompted by a recent case seen 
oar msctitution, we reviewed the literature on the 
subject. 
_ Three cases of obstructive jaundice secondary to varying 
na) problems have been recorded, and are distinct patho- 
logical entities among themselves, as in our case. Nonethe- 
ess, severel common factors are involved and are the 
ibject cf tae following case report and discussion. 


REPORT OF A CASE 


An 82-year-old „man was admitted on Sept 14, 1969, after the 
msetof anorsxia, “nausea, and epigastric fullness. Six days prior to 
mission, the patient began to have postprandial vomiting, which 
& relieved ay decreasing the size of his meals. Four days prior to 
mission, We patient began to have steady epigastric pain. The 
lowing day, tae patient’s daughter noted that he was yellow. 
patient denied other symptoms. He had had a cholecystectomy 
d eppendextomy 20 years prior to this admission, and several 
rs later had undergone a prostatectomy and posterior 
itroentero tomy. 

hysica exam mation revealed a well-developed, well-noarished, 
ndiced eloerky man in no acute distress. The patient was 
brie and he vital signs were normal. The pertinent physical 
dings were limited to the abdomen, which revealed the presence 
everal well-healed scars. A large, nontender, fluctuant mass 
palpable Alling the right side of the abdomen and flank from 
subcostal margin to the iliac crest. Results of laboratory 
ies at the time of admission disclosed the following values: 


92 mg/100 ml 
149 mEq/liter 
3.9 mEq/liter 
108 mEq/liter 
99.5 mEq/liter 
15 mg/100 ml 
0.8 mg/100 ml 
10.1 mg/100 ml 











Fasting blood glucose 
Jeran sodium 
Sexom: potassium 
Seram chlorides 
Cathbor dioxide 

Blend area nitrogen 
Serum creatinine 
Total serum bilirubin 








‘Accepted ‘or dublication Oct 9, 1975. 

ront the departments of surgery (Drs Sannella and Stanten) and. 

ology. (hr Tangevinh. st Elizabeth's cit ae of Boston and Tufts 
Schon! 


Obstructive Jaundice and. Renal Mas 


Nieholas A. Sannella, MD; Richard H. Stanton, MD; R. Eugene Langevin, Jr, 


had pain in the right upper quadrant under 





Total serum bilirubin, 
direct 

Serum alkaline phos- 
phatase (normal 






























9.0 mg/100 ml 


<4.5) 15.2 units/100 ml 
Serum amylase (nor- 
mal, 40 units) 11 units/100 ml 


Serum glutamic oxalo- 
acetic transaminase 
(normal, 36) 

Serum glutamic pyruvic 
transaminase (nor- 


172 international units ( 


mal, 50) 109 TU 
Lactic dehydrogenase 

(normal, 440) 410 IU 
Hemoglobin 16.0 gm 
Hematocrit 48% 
White blood cells 7,500/cu mm 


Studies of the upper gastrointestinal tract revealed a righ sic 
anterior mass over the kidney, displacing the duodenum m 
and anteriorly (Fig 1). Intravenous pyelogram revealed a. 
avascular mass in the lower pole of the left kidney. The pelve 
ceal system on the right was compressed by a large avascular 
attached to the lateral margin of the kidney, Arteriograp! 
demonstrated bilateral avascular masses that measured 6 em 
diameter on the left and 19 em in diameter on the righ 
following day, an infusion of diatrizoate meglumine ( 
Renografin-30) was begun and, under fluoroscopic contr 
guage Teflon needle was introduced into the cyst. 
extraperitoneally through the flank and 50 ml of clearlight- 
fluid was aspirated. Fifty milliliters of diatrizoate sodium 
grafin-76) was then injected into the cyst; x-ray films 
obtained confirming its simple cystic character (Fig 2); 1,700 1 
sterile yellow fluid was then evacuated. Cells and culture 
fluid were normal. Intravenous cholangiogram two days later 
normal; examination of the upper gastrointestinal tract deme 
strated return of the duodenum to its normal position with 
residual contrast in the collapsed cyst (Fig 3). On the following 
day, the patient was discharged with a normal bilirubin level. 

Five years later, the patient was readmitted for evacuation: 
his cyst, his complaint at the time being abdominal fullness, 
was not jaundiced at this time and results of chest roentgenogram 
examination of the upper gastrointestinal tract, barium enem 
and intravenous cholangiogram were negative, with excepti 
the large renal eyst on the right, somewhat smaller than it 
been when he was first seen. This was aspirated again, the volu 
removed being 1,300 ml. He was discharged the following ar will 
his condition improved. 


COMMENT 


Quinby and Bright! reviewed the world literatur 
and reported distinct symptoms occurring with | 
when situated in the upper pole of the right kidney. 
32 cases of right-sided renal cysts at the upper pol 
the world literature and four. of their own cases), ove 
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ht-sided anterior mass over 
placing duodenum medially 
ind anteriorly. 





argin. A diagnosis of cholecystitis was made in nine cases 

| in two others, jaundice was present. This is in marked 
trast to the usual symptom-free patient whose cyst is in 
usual location, the lower pole of the kidney. They 
conclude that a right-sided upper pole renal cyst must be 
included in the differential diagnosis of right upper 
“quadrant pain. 

In 1940, Hamilton? discussed the case of a middle-aged 
na whose hydronephrosis simulated biliary colic. The pa- 
ient was noted to have a “slightly icteric tinge” in his 

ajunctivas. No bilirubin level was recorded. 

‘In 1948, Beirstein® reported a 46-year-old woman who 
s evaluated for symptoms of lower urinary tract infec- 
n and jaundice. At laparotomy, the patient was found to 
a large hydronephrotic kidney adherent to the duode- 
m and vena cava. Subsequent to nephrectomy, her 

dice disappeared. 

_ More recently, Javadpour and co-workers‘ discussed a 
aundiced 70-year-old man with a huge abdominal mass. At 
exploration, a horseshoe kidney was found with a huge 
dilated right renal pelvis containing 5,000 ml of urine. It 
as adherent to the second portion of the duodenum. After 
e horseshoe kidney had been divided, a right nephrec- 
tomy was performed with resolution of the jaundice. 

In 1974, Boltuch and Straffon’ reported a 21-year-old 
ian who developed a pararenal pseudocyst and jaundice 
llowing right dismembered pyeloplasty. Studies of the 
strointestinal tract showed displacement of the 
ion of the duodenum anteriorly and medially. 
mperetive TAA of this collection ana drain- 


i aoned by Quinby and Bright’ i in their review of 
world literature in the early part of the century, the 
ast three cases and the one presented here are the only 
ses of renal masses as a cause of obstructive jaundice 
own to us. Several factors dea to be common to all of 
eee gue 


Fig 2.—Simple large cystic structure. 





Fig 3.—Residual contrast in collapsed 
cyst with return of duodenum to its 
normal position. 


fluid greater than 2,000 ml, whether associated with para- 
renal pseudocyst, obstructive uropathy, or, as in this case, 
simple renal cyst. 

Second, where described, all of these masses by x-ray 
film or at surgery at least displaced the second portion of 
the duodenum anteriorly and sometimes medially. 

Third, although usually more extensive surgical proce- 
dures were performed, drainage of the fluid was sufficient 
to relieve the obstructive jaundice in the case of Boltuch 
and Straffon® and in ours. 

Finally, it was apparent that a spectrum of clinical as. 
well as anatomic variation in this area exists. The clinical 
atypicality of the right upper quadrant renal cysts and the 
production of biliary signs and symptoms varies from 
simple right upper quadrant to severe biliary-type pain to 
obstructive jaundice. The degree of symptoms is, on the 
whole, associated with the size of the cystic structure as 
measured by or caused by displacement of the duode- 
num. 

We believe a conservative approach is justified in the 
management of obstructive jaundice. Simple drainage of 
the fluid in all cases where employed, including the present 
case, was associated with resolution of the jaundice. The 
preservation or extirpation of the renal tissue and mass 
itself should be determined by the urological needs of the 
patient. 


Cynthia Abreau provided technical assistance axd Charlotte Kriete 
provided secretarial help. 
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RE variceal hemorrhages are demonstrated following 
technically successful Warren shunt. Serial barium esopha- 
show the progressive enlargement of distal esophageal 
ricas. Results of celiac arterlograms and direct examination 
i confirmet the patency of the distal splenorenal shunt. Hemor- 
rhage from varices was shown by fiberoptic esophagoscopy; 
‘@nd-to-side portacaval anastomosis reduced portal pressure and 
stopped the bleeding. 

< (Arch Surg 111:587-589, 1976) 





current variceal bleeding followed a technically 
»Suceessiul, selective, distal splenorenal (Warren) 
unz. During the two years following operation in this 35- 
ar-old man, the esophageal varices continued to enlarge, 
Iminating i in massive hemorrhage. Repeat angiography 
t prior to'a last laparotomy and shunt procedure showed 
idely patent Warren shunt and massive esophageal, 
stric, and abdominal visceral varices. 


REPORT OF A CASE 


_ A S-year-old Yemerite man was found to have Schistosoma 
` manseni parasites in a stool culture in 1968. Upper gastrointes- 
tinal (GI) =-ray series and liver scans showed enlargement of the 
: left Icbe ef the liver and splenomegaly. Examination of rectal 
oe biopsy ‘Spezimens confirmed the diagnosis of schistosomiasis, and 

e petien! was treated with stibophen. 
n dune 1972 he had his first episode of hematemesis, and an 
upper GI xray series showed esophageal varices. A second episode 
matemesis occurred in September 1972. A decompressive 
ure was considered at this time, but was deferred because of 
-petien.’s markedly abnormal clotting times. No ascites was 
t. 
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recurrent Variceal Hemorrhage Following 
ecessful Warren Shunt 







He was admitted to the University of California Medical Cen 
San Francisco, in November 1972 with hematemesis and’ 
An upper GI x-ray series again showed varices, and pasti 
confirmed variceal hemorrhage as the cause of the bleed 
1). Pertinent laboratory values were as follows: total bilirul 
mg/100 ml; total protein, 5.6 gm/100 ml; albumin, 3.1 gm/} 
platelets, 85,000/cu mm, and prothrombin time, 15 seconds 

A selective, distal splenorenal shunt was then . pe: 
without difficulty. The splenic vein was divided at: its: ju 
with the inferior mesenteric vein, and a 2-em anastomos' 
created between the distal end of the splenic vein and the sic 
the renal vein. The gastrocolic ligament, coronary vein, ani 
gastric artery were divided and ligated. Measurement 
shunt and postshunt pressures showed reduction in pre: 
the splenic vein from 37 to 26.5 cm of H,O, and in the 
from 14.5 to 15 em of H,O, and reduction in central veno 
from 13 to 14 em of H,O. A liver biopsy specimen 
macronodular cirrhosis, with focal areas of granulom: 
calcifications, consistent with schistosomiasis of one to t 
duration. 

A barium esophagram in March 1978 (Fig 2) showed ont 
presence of esophageal varices. A liver-spleen sean revealed 
decrease in the size of the spleen. Results of liver function studies 
remained normal. A routine follow-up upper GI x-ray Sel 
January 1975 showed enlargement of the esophageal varice 
the appearance of gastric varices (Fig 3 and 4). 

Twenty-eight months postoperatively, in March 1975, “the 
patient had massive hematemesis and hematochezia. Endoseo 
showed large, bleeding esophageal and gastric varices. Arteriog- 
raphy showed a patent shunt with numerous variceal collaterals in 
the splenic hilus, gastric varices, and a patent portal vein (Fig 
and 6). Laboratory studies showed the following levels: total 
bilirubin, 10 mg/100 ml; total protein, 5.5 gm/100 ml; albumin, 3. 
gm/100 ml; prothrombin time, 15.5 seconds; and platelets, T, 000/ 
100 cu mm. 

The hemorrhage was not controlled with a Sengstaks Blak 
more tube, nor with vasopressin (Pitressin) tannate given 
venously or intra-arterially. After 10 units of blood: were 
fused, the patient was reexplored and an end-to-side portaca 
shunt was constructed. During the procedure the splen 
shunt was seen to be patent. The coronary vein, left gastri 
and gastrocolic ligament had been divided and ligated, nd th 
were massive varices throughout the abdomen. Following 
construction: of the portaceval si shunt, the portal pressure dees sed 












































































































Fig 2.—Earium esophagrams obtained five months postopera- 
tively show persistence of esophageal varices. 






Fig 4.—Foentgenogram of barium-filled stomach, also obtained 
14 months postoperatively, showing large funda varices (A). 


Fig 1.—Barium swallow roentgenograms showing large esopha- 
geal varices and absence of gastric varices. Films were obtained 
just before distal splenorenal (Warren) shunt. 







ig 3.—Another barium esophagram obtained 14 months postop- 
eratively shows progressive enlargement of esophageal varices. 
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: it i 
j. 5.—Venous phase of selective superior mesenteric artery 
teriogram. showing patency of portal vein (A) and numerous 


‘iscéral varices. Large gastric varices are also evident (B). This 
ludy was:performed 28 months following Warren shunt and just 
receding patient's final laparotomy. 


from 34 to 18 em of H,O. A liver biopsy specimen showed 
postnecrotve cirrhosis with foci of piecemeal necrosis. The patient’s 
jostoperative course was marked by progressive hepatic and renal 
failure resulting in his death on the 34th postoperative day, 
without recurrent variceal bleeding. 


COMMENT 


n two articles, Warren et al? stated that, following 
Selective decompression of the portal system, esophageal 
varices were diminished or had disappeared when patients 
were restudied with barium swallow roentgenograms or 
angiography. However, in a later report’ he stated that 25% 

) 80% of patients with large esophageal varices retain 
r 'ntgencgraphic evidence of persistent filling defects in 

he esophagus, which is comparable to Jackson et al’s' 
findings ia a report en portacaval shunts. In a five-year 

ollow-up review of 58 patients, Warren et al’ have had 
only two patients with recurrent upper GI hemorrhage; in 
“neither case was it thought to be due to varices. 

A seleetive, distal splenorenal shunt was originally 
chosen for our patient in order to maintain portal flow to 
an already compromised liver. The patient was free of 

ajor variceal hemorrhage or encephalopathy fer 28 
months following operation. Interval upper GI x-ray series 
a i gastreseopy showed progressive increase in size of the 

arices. Gastroscopy at the time of his last hemorrhage 
confirmed the esophageal varices as the bleeding source. 

rteriography showed massive varices in the presence of a 
patent shent. 
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Fig 6.—Venous phase of selective celiac artery arteriogram 
showing wide patency of Warren shunt. Distal splenic vein (A) is 
shown emptying into left renal vein (B) and vena cava (C). Th 

study was also done 28 months postoperatively. pees 
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Invited Editorial Comment 


This article by Carlson and Ehrenfeld relative to rebleedin 
from esophageal varices in the presence of a patent distal spleno- 
renal shunt is extremely pertinent. The most frequently asked 
question concerning this operation is its efficacy in controlling 
bleeding. In our experience extending over a period of nine years 
no patient has been readmitted for bleeding in the presente of a. 
patent shunt. This article shows that this can happen, However, 
would emphasize that the basic procedure we recommend is-an 
operation, not just a shunt. The portal-azygos disconnection is an 
important part of the operation, and it serves both to decompress 
the volume of flow to varices and to increase flow to the liver, The 
efficacy of the portal-azygos disconnection procedure. is empha- 
sized by the recent work of Nabseth and his associates, who. 
deliberately omitted this maneuver. In those patients, there. was’ 
both rebleeding and encephalopathy. ae 

In Fig 5, although not marked by an arrow, there is a tremen- 
dous collateral (as large as the portal vein) in the position of the 
coronary vein. All veins of this size should be obliterated at the 
time of surgery. A second interesting phenomenon is. that. the 
shunt did not fill through the superior mesenteric injection: Whe 
we have found large, unligated collaterals, there is usually visual 
ization of the splenorenal anastomosis. This is a most informa ve 
report, and one that deserves careful study. S 
W. Dean Warren; M 
Atlanta a 
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in the immunosuppressed patient. 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Hence. diagnosis and 
initiation of prower therapy 
become most urgent. 

























Aninitial loading. dose of 1to 2 Gm. 
of Keflin may be given regardless 
of the patient's renal status. 
Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
k Usual doses in such. 
individuals may result 
in excessive serum 
concentrations. 


Keflin may be administered 

LV or LE in dosages as 

high as 12 Gm. per day 

(in life-threatening 
infections). 


Mean serum concentrations _ 
after I.Y. administration of Keflin 


Data on file at 
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“%§kin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
‘staphylococci (both penicillinase and 
nonpenicilinase-producing), group A 
beta-hemolytic streptococci, Escherichia 
coli; Proteus mirabilis, and Klebsiella: 
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As you know., skin and soft-tissue infections* including 
3eritonits, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
_ wreversible. Keflin can often be useful before the infection 
becomes irreversible. ..exactly when it is most needed. 
Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
-negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefore, when you suspect that 
The pathogen involved is one of the susceptible organisms 
$r which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
D infants and to patients with reduced renal function. 
Keflin should be given cautiously to penicillin-sensitive 
patients. 
itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics 
* Skin and soft-tissue infections, including peritonitis. caused by susceptible strains 


a staphylococci (both penicillinase and nonpenicillinase-producing), group å 
samita-hemolytic streptococci, Esch. coli, Pr. mirabilis, and Klebsiella. 
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ephalothin sodium 


Injection 


suivalent to cephalothin. 


Brief Summary. cee 
Consult the package literature tor 
prescribing information. Sa 
indications: Kefilin? (cephaicthi 
Lilly). Neutral, for Injection’. is indicate 
treatment of serious infections caused by 
susceptible strains of the designated mi 
organisms in the diseases listed Delo 
Skin and soft-tissue infections. i 
peritonitis, caused by staph 
cillinase and nonpenicilinase-produc 
group A beta-hemolytic streptococci! 
Escherichia coli, Proteus mira: and 
Klebsiella f 
Bone and joint infections caused 
staphylococci (penicillinase an 
nonpenicillinase-producing) 
Contraindication: Previous hypersensi 
to cephalosporins. : 
Warnings: BEFORE CEPHALOTHIN. . 
THERAPY IS INSTITUTED, CAREFUL: 
INQUIRY SHOULD BE MADE CONCER 
ING PREVIOUS HYPERSENSITIVITY: : 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN OC . : 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. a 
SERIOUS ACUTE HYPERSENS| 
REACTIONS MAY REQUIRE EPINEPHE 
AND OTHER EMERGENCY MEASURES. 
There is some evidence of partial cross. 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoi 
reactions have been reported with both dru 
Patients with allergy and hypersensitivity 
should receive antibiotics cautiously an 
only when necessary, TA a 
Usage in Pregnancy — Safety for use duri 
pregnancy has not been established. 
Precautions: Patients should be folio 
Carefully to detect any side-effects or drug: 
idiosyncrasy, If an allergic reaction occu 
discontinue the drug and treat the patient wi 
usual agents. pees een a 
Although alteration in kidney function is 
rare, evaluation of renal status is recorm- © oco 
mended. Patients with impaired renal func 
tion should be placed on a reduced dosag 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information, © 
If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine ha: 
been observed with some tests but not with 
Tes-Tape® (urine sugar analysis paper. Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, el 
tion of temperature, reactions resernbling 
serum sickness. anaphylaxis; eosinophil 
drug tever, neutropenia, thrombocytapenia, 
hemolytic anemia. thrombophiebitis sier 
rise in SGOT and alkaline phosphatase, rse 
in BUN, decreased creatinine clearance, : 
a positive direct Coombs test have bee: 
reported, : 
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è in combined pancreatoduodenal trauma, the surgeon 
usually chooses a diverting or resectional procedure at 
‘substantial risk. Simple closure of the duodenum and transposi- 
tion of the common duct was accomplished at early operation in 
an 18-year-old boy who had almost complete transection of the 
‘duodenum with avulsion of the ampulla of Vater from blunt 
abdominal trauma. Transgastrojejunostomy and use of Chaffin 

lubes were discontinued prior to discharge from the hospital 

three weeks later. The postoperative course was complicated 

only by a brief pancreatitis. The excellent result persists more 

two years later. In similar anatomic situations, considera- 
might be given to this operative approach. 

rch ‘Surg 1114:592-593, 1976) 


rylunt trauma caused almost complete transect.on of the 
duodenum with avulsion of the common bile duct in a 

een-age boy. An uncommon operative solution was 
utilized in this case report. 


REPORT OF A CASE 


An 18-year-old boy was admitted to the hospital early in the 
morning on Jan 20, 1973, after he had become sleesy and his 
omobile ran into a telephone pole. In the emergency room his 
lood pressure held steady but his pulse rate rose from 80 to 100 
$ per minute, the hematocrit level dropped from £3% to 38%, 
bdomen became rigid, and a peritoneal tap yielded blood. 
‘enograms showed air around the right kidney extending 

ward toward the mediastinum. 
operation, an almost complete transection of the second 
ion of the duodenum at the ampulla of Vater was found, with 
wulsion of the common bile duct and main pancreatic duct (Fig 1). 
re was-a small amount of retroperitoneal blood. Cholangiog- 
phy through a polyethylene tube in the gallbladder showed that 
è right and left hepatic ducts, common hepatic duct, and 
mon bile. duct were intact down to the level of injury. The 
néreas was incompletely avulsed from the duodenum; the acces- 
pancreatic duct was apparently intact. Careful abdominal 
oration showed that there were no other injuries. A two-layer 
repair of the duodenum and primary repair of the ampulla were 
a mplished, but leakage around the distal end of the common 
bile duct was observed. Retrograde cholangiography suggested 
thatthe main pancreatic duct was intact (Fig 2). A short distance 
slow the area of transection of the duodenum, a prob2 was thrust 
through the wall of the duodenum, and four sutures attached to 
the ampulla of Vater were brought through the rent with a 
hemostat. These 5-0 silk sutures were used to attaca the trans- 
sosed ampulla at this lower level in the duodenum. Through a 32 
French (F) Pezzer catheter in the duodenum, an 18 F Robinson 
atheter was placed through the pylorus and the duodenal anasto- 
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Fig 1.—Crawing showing findings at operation. Ampulla of Vater is 
avulsed from its insertion into duodenum; duodenum is almost“ 
completely transected. 


Fig 2.—Integrity of main pancreatic duct (arrow: demonstrated by 
injection of contrast material through polyathylene tube at- 
ampuila of Vater. Some extravasation is evider’. 








Fig 3.—T-t ibe (arrow) cholangiogram showing integrity of hepatic 
ducts. Gallbladder remains opacified from previous injection of 
contrast material through polyethylene tube. 


Fig 4.—Ap>earance of ductal system at time of removal of T tube 

- six months later. Catheter for injection inserted in sinus tract 
(lower arrew) contrast fills duodenum well. Much extravasation is 
present (upper arrows). 
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mosis, producing both a gastrostomy and a transgastrojejunos- — 
tomy. A long-arm T tube (Fig 3) was placed in the common duct 


and brought through the anastomosis of the ampulla to the- W. 
duodenum by means of a slight stretching of the tube by a suture PE 
attached to it. Boots secretin (1 u/kg) was injected intravenously. 


A short time later, watery fluid was observed to issue from the 
area of the transposed ampulla of Vater. A small opening had been 
cut inside of the long-arm T tube near the ampulla of Vater to 
promote drainage. 

Hyperalimentation was begun on the fourth postoperative day; 
skim milk was given by means of a Murphy drip through the 
jejunostomy tube on the seventh postoperative day. Two different 
kinds of elemental diet led to nausea. By the tenth postoperative 
day, the patient was receiving a total of at least 2,500 calories. The 
transgastrojejunostomy tube was removed on the 11th postopera- 
tive day, and the gastrostomy tube through which the previous’ 
tube had been inserted, on the 16th. Drainage from a Chaffin 
sump next to the duodenum had been minimal, and it was removed 
about the same time. 

The patient weighed 60.6 kg on admission, and 53.6 kg at the 
time of discharge on Feb 10. The only postoperative problem was 
apparent mild pancreatitis, manifested only by a peak serum 
amylase value of 1,092 units/100 ml. Amylase values on the fourth 
postoperative day, however, were normal, and remained so there- 
after. He has remained completely asymptomatic during the 
intervening months since the operation. Preoperative weight has 
been regained. He has since married and become gainfully 
employed. The long-arm T tube was removed on July 27, 1973. A 
good flow of contrast material to the duodenum was seen (Fig 4), 
but there was some extravasation of dye along the sinus tract at 
this time. In January 1974, complete blood cell count, serum 
amylase, serum insulin, and serum electrophoresis levels were 
normal, except for the IgA level, which was slightly increased. 


COMMENT 


The sharp demarcation of injured tissues with surround- 
ing viability, as well as the early timing of the operation, 
led to the deceptively simple approach elected. Roux-en-Y 
procedures and pancreatoduodenal resection appeared 
more drastic than the situation required. The mortality of 
pancreatoduodenal resection in such a situation can be 
40%,' while the overall mortality for such injuries may 
range only from 9% to 24%.*' Moreover, the morbidity may 
be more associated with pulmonary problems' than with 
long-term metabolic effects.’ The surgical approach, in two 
cases in the literature that appear similar, was different; in 
one,' a pancreatoduodenal resection was accomplished, 
while in the other apparently only choledochoduodenos- 
tomy was performed." Thus, it would seem that some 
degree of good judgment is required if the procedure that 
is best for the patient is to be performed. 
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eliable and safe hemostat 


to help control small-vessel bleedin 
without injuring vital tissue 





TRADEMARK 


SURGICEL 


Absorbable Hemostat 
oxidized regenerated cellulose 





SURGICEL Absorbable Hemostat 


ADEMARK 
(oxidized regenerated cellulose) 


FOR SURGICAL USE 

(For dental applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 

DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared by the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. It is strong and can be 
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suturec or cut without fraying. Itis stable and 
can be stored at controlled reom temper- 
ature. A slight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of acion whereby 
SURGICEL accelerates clotting is not com- 
pletely understood, but it appears to be a 
physical effect rather than any alteration of 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable H=mostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of implantation with practically no tissue 
reaction. Absorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the ‘issue bed. 


INDICATIONS: SURGICEL Absormable Hemo- 
stat (oxidized regenerated celluose) is used 
adjunctively in surgical procedures to assist 
in the control of capillary, venous, and small 
arterial hemorrhage when ligation or other 
conventional methods of contro are imprac- 
tical or ineffective. 


CONTRAINDICATIONS: Althougt packing or 
waddirg sometimes is medically necessary, 
SURGICEL Absorbable Hemostet should not 


be used in this manner unless it is to be | 
moved after hemostasis is achieved. 

SURGICEL should not be used for impl< 
tation in bone defects, such as fractur 
since there is a possibility of interferen 
with callus formation and a theoretical chan 
of cyst formation. 

When SURGICEL is used to help achie 
hemostasis around the spinal cord in la 
inectomies, or around the optic nerve a 
chiasm, it must always be removed af 
hemostasis is achieved since it will swell a 
could exert unwanted pressure. 

SURGICEL should not be used to cont 
hemorrhage from large arteries. 

SURGICEL should mot be used on m 
hemorrhagic serous oezing surfaces, sir 
body fluids other than whole blood, such 
serum, do not react with SURGICEL to p 
duce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemos 
is supplied sterile and should not be at 
claved because autoclaving causes physi 
breakdown of the product. 

SURGICEL is not intended as a substit 
for careful surgery and the proper use 
sutures and ligatures. 

Closing SURGICEL in a contamina’ 
wound without drainage may lead to com 
cations and should be avoided. 

The hemostatic effect of SURGICEL 






Wide hemostatic application in surgery. 
SURGICEL Absorbable Hemostat is a pliable 
knitted fabric that has been found to be inherently 
and dependably hemostatic when used as an aid in 
the control of small-vessel bleeding in abdominal, 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic and otorhinolaryngologic procedures, 
in superficial open wounds and on donor sites. s 
SURGICEL Absorbable Hemostat is-a valuable ; 
adjunct in the control of small-vessel bleeding when 
ligation or other conventional methods of control 
are impractical or ineffective. 2 oo 


Rapid and complete absorption with ™ 


virtually no tissue reaction when used 
properly in minimal amounts for hemostasis: ‘ 
SURGICEL Absorbable Hemostat is "~~ — 


`r 
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completely absorbable from sites f~ ~~“ 


implantation after it has become a 
gelatinous mass that aids inthe ; 
formation of a clot. 


Convenient to use. SURGICEL "4 


Absorbable Hemostat requires no addi- © 
tional hemostatic preparation; it is ready for 
use directly from the vial. When exposed ~ 

to blood, it adheres readily to tissues but” - 
generally nat to dry instruments or dry surgical 
gloves. SURGICEL Absorbable Hemostat == 
should be stored at controlled room temperature: 
Before using SURGICEL Absorbable Hemostat, 
please refer to product information below. 


greater when it s applied dry; therefore it 
should not be mostened with water or saline. 

SURGICEL showld not be impregnated with 
anti-infective ageats or with other materials 
such as buffe-ing or hemostatic substances. 
Its hemostatic effect is not enhanced by the 
addition of thonin, the activity of which is 
destroyed by the ow pH of the product. 

Although SURCICEL Absorbable Hemostat 
may be left in sits when necessary, it is ad- 
visable to remowe it once hemostasis is 
achieved. It mus always be removed from 
the site of apolication after use in laminec- 
tomy procedures and from foramina in bone 
when hemostasis s obtained. This is because 
SURGICEL, by swelling, may cause nerve 
damage by pressure in a bony confine. Pa- 
ralysis has been reported when used around 
the spinal cord, particularly in surgery for 
herniated interverebral disc. 


PRECAUTIONS Use only as much SURGICEL 
Absorbable Hemostat as is necessary for he- 
mostasis, holcing it in place until bleeding 
stops. Remove any excess before surgical 
closure in order i facilitate absorption and 
minimize the pcssibility of foreign body 
reaction. 
SURGICEL should be applied loosely 
against the bleeding surface. Wadding or 
packing should be avoided, especially within 
rigid cavities, where swelling may interfere 


*Trademark of Jonsen & Johnson 


with normal function or possibily cause 
necrosis. 

In urological procedures, minimal amounts 
of SURGICEL should be used and care must 
be exercised to prevent plugging of the 
urethra, ureter, or a catheter by dislodged 
portions of the product. 

Since absorption of SURGICEL could be pre- 
vented in chemically cauterized areas, its use 
should not be preceded by application of sil- 
ver nitrate or any other escharotic chemicals. 

If SURGICEL is used temporarily to line the 
cavity of large open wounds, it should be 
placed so as not to overlap the skin edges. 
It should also be removed from open wounds 
by forceps or by irrigation with sterile water 
or saline solution after bleeding has stopped. 

Precautions should be taken in otorhino- 
laryngologic surgery to assure that none of 
the material is aspirated by the patient. (Ex- 
amples: controlling hemorrhage after tonsil- 
lectomy and controlling epistaxis.) 

Care should be taken not to apply SURGI- 
CEL too tightly when it is used as a wra 
during vascular surgery (see “ADVERS 
REACTIONS” section). 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreign body reactions have been reported. 

There have been two reports of stenotic 
effect when SURGICEL Absorbable Hemostat 
has been applied as a wrap during vascular 
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surgery, Although it has not been established 


-that the stenosis was directly related to the 


use of SURGICEL, it is important to be cau- 
tious and avoid applying the material tightly 
as a wrapping. ; : t 

Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required. 

Occasional reports of “burning” and “sting- 
ing” sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product. 

Burning has been reported when SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, dermabrasions, 
and donor sites) also have been reported. 
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A fohmenafohmon Company 
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Pseudomembranous Colitis Treated With 


Completely Diverting Ileostomy 


Lt Col Jack L. Saylor, USAF, MC; Charles B. Anderson, MD; Francis J. Tedesco, MD 


è A seriously ill patient with pseudomembranous colitis of 
obscure origin responded promptly to a completely diverting 
ileostomy. The ileostomy was successfully closed three months 
later when the colon appeared to be normal. In an unusually 
severe case of pseudomembranous colitis, where operation is 
required and where pseudomembranous colitis is the sole 
operative finding, a completely diverting ileostomy should be 
considered rather than a more extensive procedure. 

(Arch Surg 111:596-598, 1976) 


eudomembranous colitis, a severe and sometimes fatal 

form of inflammatory bowel disease known since 1867 
by a variety of names,' has received increased attention in 
the past 18 months. The diagnostic procedures, histopathol- 
ogy, etiological postulates, and therapy have all been 
discussed in detail.'® The role of surgery in the manage- 
ment of this disease has been less well described. We report 
a case in which a completely diverting ileostomy was added 
to the regimen of therapy in a patient with life-threat- 
ening pseudomembranous colitis. Both the mode of therapy 
and coincident disease processes make this case of 
particular interest. 
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REPORT OF A CASE 


A 43-year-old man was admitted to the hospital in January 1975 
with a 1istory of an acute respiratory illness and hemoptysis. He 
had been treated for ten months for hypertension and progressive 
chronic renal failure secondary to biopsy-proved nodular glomeru- 
losclerosis. For two weeks prior to admission he had diarrhea with 
one to 3ix loose, brown stools per day, rhinitis, and pharyngitis. 
One day before admission, he developed hemoptysis and a temper- 
ature cf 39.4 C. The initial evaluation disclosed bilateral lobar 
pneumonia, right pleural effusion, and azotemia (blood urea 
nitrogen [BUN] level, 165 mg/100 ml; serum creatinine level, 17 
mg/10@ ml). Erythromycin was given, 250 mg orally four times per 
day. After seven doses, sputum cultures revealed Haemophilus 
influenzae, and the antibiotic therapy was changed to ampicillin 
trihydrate, 2 gm/day orally in divided doses. The diarrhea, which 
initially abated, returned, with four to five loose, brown stools on 
the seeond day of ampicillin therapy (fourth hospital day). The 
patient’s pulmonary disease rapidly improved, and the ampicillin 
was discontinued after ten days. He received a total of 37 doses of 
ampici lin (18.5 gm). An arteriovenous fistula was created in his 
right arm on the seventh hospital day, and chronic hemodialysis 
was begun on the 12th hospital day. 

Four days after discharge, the patient developed continuous 
singultus, diarrhea consisting of ten watery, green stools per day, 
severe bilateral lower abdominal pain, rigors, and a temperature 
of 39.6 C. On readmission he was severely ill. His vital signs 
included an oral temperature of 37.6 C, pulse rate of 118 beats per 
minute, and a blood pressure of 100/50 mm Hg: Chest examination 
gave normal findings. Abdominal examination disclosed diffuse 
direct and rebound abdominal tenderness with absent bowel 
sounds. Involuntary guarding and localizing findings in the 
abdomen were absent. 
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4 Compiete diverting Heestomy performed on 12th hospital day. 
t Before initiation of dialysis. 


boratory studies showed the following values: white blood 
(WBCs), 44,800/cu mm; hemoglobin, 10.4 gm/100 ml; BUN, 33 
100 mi; serum creatinine, 7.5 mg/100 ml; serum sodium, 132 
gq /liter: serum potassium, 3.4 mEq/liter; serum chloride, 94 mg/ 
ml: and serum carbon dioxide, 26 mEq/liter. The total protein 
ntrafion was 4.2 gm/100 ml, with a serum albumin level of 1.3 
100 m_ Subsequent pertinent laboratory data are presented in 


Plain ard upright abdominal roentgenograms showed a fixed 
nit gas pattern with mucosal edema and thumbprinting 
ght tc be consistent with severe pseudomembranous colitis. 
moidoss copy showed confluent pseudomembranes and large 
umes o° watery, mucoid discharge. Examination of a biopsy 
écimen ¢onfirmed the diagnosis of pseudomembranous colitis. 
reatment consisted of hemodialysis every 48 hours, fluid and 
ectrolyte therapy with central venous pressure monitoring, and 


The abdbminal compiaints and findings continued essentially 
hanged, except for waxing and waning bowel sounds. On the 
ird ‘hospital day, the patient developed a pleuropericardial 
tion rub that persisted until the seventh hospital day. On the 
h hospital day, the patient became acutely psychotic and had a 
ur-hour episode of hematochezia without important change in 
tal signs or hemoglobin level. On the ninth hospital day, he had 
lateral peural effusions and lower lobe infiltrates. Results of a 
dioisotopic: ventilation-perfusion scan were inconclusive. The 
_ arterial Po. dropped to 44, temperature spiked to 39.8 C, and WBC 
count: fell to 1,600/cu mm, of which 80% were polymorphonuclear 
leukocytes. He was given oxygen nasally, and gentamicin sulfate, 
120 mg, axd chloramphenicol, 500 mg, intravenously every six 
hours. 
he pationt’s condition continued to deteriorate clinically, with 
increasing ascites and generalized seizures. A diagnostic abdom- 
paracentesis showed slightly turbid, yellow fluid with a WBC 
it of 688/cu mm, 72% of which were polymorphonuclear 
ukoeytes. On.the 12th hospital day, an exploratory laparotomy 
erformed. There was 7,000 ml of the same turbid yellow, 
ic fuic. The entire colon was edematous, pale, swollen, and 
boggy, wita marked transudation of fiuid from the large bowel 
surface. Nc areas of intestinal ischemia, obstruction, or perfora- 
tion were found. A compietely diverting ileostomy was performed 
by franseccing the ileum.12 cm from the ileocecal valve and 
ovi rsewing the distal ileal stump. Both aerobic and anaerobic 
ures of ascitic fluid were negative.. and results of Wa alogic 
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On the first postoperative day, total parenteral nyeratan 
tion was begun, and daily hemodialysis was started. By the see 
postoperative day, the severe diarrhea had dramatically stopy 
and by the sixth postoperative day, albumin therapy was discon: 
tinued. sees 

On the 14th postoperative day (27th hospital day), parente al 
hyperalimentation was discontinued and oral intake was caution 
ly begun. The patient continued to make steady improvement, and 
a sigmoidoscopy on the 20th postoperative day showed resolution 
of the colitis. He was discharged on the 39th postoperative 
(57th hospital day), greatly improved, ambulatory, on a full o: 
diet, and with a normally functioning ileostomy. During his 57- 
hospitalization, the patient had received 66 units (1,650 gm 
albumin, 21 units of washed red blood cells, 6 units of fresh 
plasma, 20 units of platelets, and 24 liters of total pare 
nutrition fluid. 

The patient was readmitted three months later for elec 
closure of the ileestomy. At this time, sigmoidoscopy showet 
normal rectosigmoid mucosa coated with moderate amoun 
thick mucoid material characteristic of excluded colon. Bari 
enema examination gave normal results. The ileostomy was taki 
down and bowel continuity reestablished with an end-to- 
anastomosis. Recovery was complete and uneventful, and th 
patient was discharged on the 14th hospital day, essentially 
asymptomatic. 

The patient has continued to do well three months after th 
ileostomy closure. A sibling kidney transplant operation is-planne 
in six months. 


COMMENT 


Pseudomembranous colitis has been described in associa: 
tion with pneumonia,’* myocardial infarction,’ septice 
mia,’ bowel obstruction, >®7 postoperative states,’*" gen 
eralized debility,’ and uremia.'*"’' Antibiotics implicated 
include lincomycin hydrochloride, =" clindamycin,” tetrae 
cline,“ chloramphenicol,“ and ampicillin.’ The common 
denominator at one time was thought to be ischem 
Staphyloceccus overgrowth," then generalized. debility, 
followed by alteration of bacterial flora" and perha 
“toxic” phenomena such as bile salt toxicity.” Therapy 
been aimed toward correcting associated con 
vigorous supportive measures, and, by.some cli 
empiricall with corticosteroids. Despite these measures, 
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cillin the apy. pee ad other colon stadies were 
t performed during that first admission sinc2 the stool 
'requency improved during hospitalization. _ 

General supportive measures (hemodialysis, fluid and 
electrolyte balance, and bowel rest) constituted the 
primary mode of therapy. However, despite these 
measures and massive albumin replacement, the patient’s 
condition continued to deteriorate. He presented perplex- 
ing questions concerning possible ischemic segments of 
bowel, perforation, or generalized peritonitis. Although we 
recognized that pseudomembranous colitis could mimic an 
acute surgical condition of the abdomen,” a laparotomy 
was performed because of the patient’s deteriorating 
condition, and to attempt to rule these complications out, to 
livert the fecal stream (in an effort to reduce protein 
losses), and to exclude the colon from bile salts and 
intestinal secretions. 

The patient’s ileostomy functioned well, and within a 
ew days postoperatively, the diarrhea was cortrolled and 








‘ully. TE, “Feinberg SB: Those other types of enterccolitis. Am J 
enol Radium Ther Nucl Med 1214:291-300, 1974. 
a SJM, McGovern VJ: Pseudomembranous colizis. Gut 6:207- 





l MD, Krone CL: Non-staphylococcal pseudomembranous colitis. 
Dig 14:278-281, 1969. 

‘edesco FJ, Barton RW, Alpers DH: Clindamycin-associated colitis: A 

ive study. Ann Intern Med 81:429-433, 1974. 

Stanley RJ, Melson GL, Tedesco FJ: The spectrum o? radiographic 

ngs i in antibiotic-related pseudomembranous colitis. Radiology 111:519- 





£ ner MS. Jr, Bargen JA, Baggenstoss AH: Pseucomembranous 
rocolitis: Clinicopathologic study. Gastroenterology 21:212-222, 1952. 
Menceker GJ, Van Hagen F: Evaluation of distensior and stasis in 
thogenesis of experimental pseudomembranous enterocolitis. Am J Surg 
2292-300, 1960... 
Pettet JD, Bagenstoss AH, Dearing WH, et al: Postoperative pseudo- 
membranous enterocolitis. Surg Gynecol Obstet 98:546-552, 1954. 
. Pearce C, Dineen P: A study of pseudomembranous enterocolitis. Am J 
"g 99:292-300, 1960. 
|. Mason EE: Gastrointestinal lesions occurring in uremia. Ann Intern 
ed 37:96-105, 1952. 


598 Arch Surg Vol 111 





Obviously, it is impossible to be certain that e diverting 
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ileostomy was the sole factor that corrected a desperate 


-= situation. However, the prompt coincident improvement in 


the patient’s general status and serum protein concentra- 
tions was most impressive. E 

As illustrated by this case, early diverting ileostomy can 
be an important adjunct in therapy in the unusually severe _ 
case of pseudomembranous colitis. Laparotomy appears _ 
indicated when there is progressive deterioration of. the 
patient's condition, inability to correct fluid, electrolyte, or 
protein losses secondary to the diarrhea, or inability to. 
confidently rule out an intraabdominal catastrophe. When 
pseudomembranous colitis is the sole operative finding,- 
then extensive surgery such as colectomy (in the absence of 
toxic megacolon) should be avoided in faver of a complete . 
diverting ileostomy. 


Nonproprietary Names 
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Ampicilin trihydrate—Alpen, Principen. 
Clindamycin—Cleocin. 

Gentamicin sulfate—Garamycin. 
Lincomycin hydrochloride—Lincocin. 
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` Pseudomembranous Colitis—Saylor et al 


ncomplete Membranous Obstruction 


f the Inferior Vena Cava 


lemodynamic Measurements and Correction by Balloon Membranotomy 


nd Surgical Resection 


Visimass Horisawa, MD; Taro Yokoyama, MD; Hans Juttner, MD; Telfer B. Reynolds, MD 


is teport discusses a patient with chronic liver disease 
ak hypertension, initially thought to be caused by chronic 
pbstruction or chronic hepatitis B. For evaluation of 
ypertension, hepatic vein catheterization was performed, 
ing incomplete membranous obstruction of the inferior 
va at the level of the diaphragm—the probable cause of 
r disease. The obstruction was corrected by balloon 
mbranatomy and surgical resection of the membrane. Hepatic 
catheterization in patients with chronic liver disease and 
| hypertension aliows detection of this lesion as well as 
ation of hepatic and portal hemodynamics. 
oh Surg 111:599-602, 1976) 


Lictiianous obstruction of the inferior vena cava 
_ (YC) atthe level of the diaphragm is a rare disease. 
majority of reports are from Japan.'* However, 
veral cases were reported in black Africans,’ whites, 
nd black Americans." Usually this disease presents 
her typical signs, such as edema, a brawny pigmenta- 
of the legs, superficial collateral veins on the abdom- 
| or chest wall, ascites, hepatomegaly, and esophageal 
arices," y 
patient described in this report was considered to 
either secondary biliary cirrhosis, because of a history 
long-term infestation with Clonorchis sinensis," or 
‘onic active viral hepatitis, because of a positive hepa- 





epted for publication Jan 16, 1976. 
From the departments of medicine (Drs Horisawa and Reynolds), chest 
o {Dr fokoyama), ard radiology (Dr Juttner), University of Southern 
nis Schon! bf Medicine and John Wesley County PPE Los 


Fi ; 


Vol 111, May 1976 : 


titis B surface antigen (HB, Ag) test and a history of blood 
transfusion. At the time of hemodynamic evalua 

portal hypertension with hepatic vein catheteri 
typical membranous obstruction of the IVC was 

ered. 


REPORT OF A CASE 


The patient is a 38-year-old Korean man who was. adm 
Los Angeles County-University of Southern California: 
Center on Feb 21, 1975, with a three-month history of right u 
quadrant abdominal pain. Approximately 18 years ago, the pat 
ate fresh-water raw fish for a few months in Korea, In 1961, he 
developed right upper quadrant abdominal pain, chills, fever, ant 
jaundice, and then his abdomen and legs began to swell. It was not 
known with what medications he had been treated. Jaundice and 
abdominal pain, however, subsided. In- 1966, he had. another 
episode of right upper quadrant pain, chills, fever, and jaundice. 
He was seen at the US Army Hospital in Seoul, South Korea, and 
was told that he had gallstones in the common duct. He underwent 
surgery; the liver was said to be enlarged and firm, and multip 
liver flukes and gallstones were removed from the ċommon 
duct. Cholecystectomy was performed, and a T tube was plac 
the common bile duct. Approximately six units of ‘blood w 
transfused because of postoperative hemorrhage. The T tube was 
kept in position for three months after surgery, during whieh time 
multiple liver flukes were drained through the T tube. During the 
same period, multiple paracenteses were carried out for asci 
The patient was discharged from the hospital three months a 
surgery. For the following two years, he had multiple episode 
swollen abdomen and legs, which were treated with paracent 
and a low-salt diet. Since 1968, he has been free from edema and 
ascites, but occasionally has felt fatigue and right upper quadr 
discomfort. He immigrated to the United States in-1973, D 
the last three years, he had at least two episođes o swo 
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-Fh oiaiietooráph of central vein area showing obliteration 
“of lumen by collagen (C) and slight venous stasis of surrounding 
sinusoids (arrows). 


2.~Roentgenogram after injection of contrast material 
hrough catheter placed in right hepatic vein. Contrast medium 
yutlines distended main right hepatic vein and some collateral 
sels bridging diaphragm and refluxes freely into vena cava. No 
-Opacitication of right atrium, probably because catheter partially 
tills small hole in vena caval membrane. 
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and legs; accompanied by quadrant disco 
fort, which resolved with a low-salt diet. = 

On admission to the medical center, physical examination 
disclosed multiple vascular spiders on the chest, neck, and arms, 
markeé palmar erythema, obviously dilated veins on the upper 
part of the abdomen and the chest, and a brawny pigmentation of 
the legs, No edema or ascites were noted. The tiver was palpable, 
with a firm consistency, 7 cm below the right costal margin. The 
spleen was not palpable. Findings of laboratory studies on admis- 
sion are shown in Table 1. In addition, a-fetoglobulin, LE cell, and 
antinuclear antibody tests were negative. The stool was positive 
for ova of Trichuris trichiura. Results of urinalysis were normal. 
Liver sean with technecium Te 99m sulfur colleid showed hepato- 
megaly with mild mottling of the liver image, splenomegaly, and 
minimel uptake of colloid in the bone marrow. Upper gastrointes- 
tinal x-ray series disclosed esophageal varices. A suction-needle 
biopsy specimen of the liver was greatly fragmented, making it 
difficult to discern the architecture. There was a small amount of 
fibrosis. regenerative nodules were not seen. There were few 
terminal hepatic veins on the section. None contained recent 
thrombotic material, but two showed obliteration of the lumen by 
collagen (Fig 1) with slight surrounding venous stasis. 

The patient was transferred on March 11, 1975, to John Wesley 
Hospital for further evaluation of the liver disease. Results of 
laboratory studies on March 12, 1975, are shown in Table 1. On 
March 13, 1975, hepatic vein catheterization was performed for 
evaluation of portal hypertension. Some difficulty was encoun- 
tered ir passing the catheter from the right atrium into the Ive, 
but it was then easily passed into the right hepatic vein A 
surprising elevation of pressure was found in the IVC and in the 
free and wedged positions in the hepatic vein (Table 2). After 
measuring pressures, 40 ml of 50% diatrizoate sedium was injected 




































































Table 1.—Laboratory Test Results 















Bate 


ett ntti a 

Test 2/21/75 3/12/75 6/2/75 

White blood cells/cu mm 3,000 3,000 2,700. 
Piatelets/cu mm 62,000 62.000 130,000. 
Hemoglobin, gm/100 mi wa 
Bilirubin, mg/100 mi 1.6 1.8 0.8 











































SGOT," units/ml (normal <40) 165 18 24 
SGP7,+ units/ml (normal <40) 175 20 51 
Albumin, gm/100 mi 3.7 3.5 4.0 
Globulin, gm/100 mi 3.4 42 3.9 





Alkaline phosphatase, 
Bessey-Lowry units 
(normal, 1-3) 2.5 4.3 7 


Prothrombin time, % normalt 52 70 72 
Hepatitis B surface antigen + + 














* Serum glutamic oxaloacetic transaminase. 
+ Serum glutamic pyruvic transaminase. 
+ By the method of Owren and Ware. 






Table 2.—Venous Pressure Measurements* 










Pressure, mm Hg Preoperative Postoperative 





Right atrium 3 3 
Inferior vena cava 17 6 
Hepatic vein 17 7 
Wedced hepatic vein 17 11 


Portai vein 19 





* Pressure is expressed in mm Hg above the external zero refer. 
ence point (5 cm below the level of the second parasternal intercos- 
tal space with the patient in the supine position). 


Membranous Obstructior-—Horisawa et al 


hogram of the inferior vena cava was el 
gore vein by the Sel sare technique for ev alva- 


aA si ETAN paa to the chest wall were observed (Fig J 
he catheter-zould be inserted into the right atrium through the 


i ® 1975, uncer cardiopulmonary bypass and hypother- 
mia, a ngle atriotomy was done, through which the IVC 
membrane was visible. A Fogarty venous thrombectomy catheter 

Was passed dwwn into the IVC through the hole in the membrane, 
And the ballown was inflated to approximately 1.5 cm in diameter 

Hed from the IVC into the right atrium against some 
smibranotemy was accomplished with this maneuver, 

d the wemeining flap of membrane was then resected. The 
brane was less than 1 mm in thickness, but calcification was 

| margins. There was no stricture of the IVC. Postoper- 
vely, tke patient showed slight elevation in the levels of serum 
glutamic cxaisacetic transaminase (140 units/ml), serum glutamic 
uvic transaminase (80 units/ml), and bilirubin (3.9 mg/100 ml), 
out clinically se did well except for an episode of mild pneumoni- 
is, which resaived rapidly with antibiotic therapy. Collaterals on 
e abdomen and chest collapsed immediately after the opera- 


n, 

On. May 9, 1975, hepatic catheterization and measurement of 
shepa:ic cortal vein pressure were repeated, the results of 

ich are shown in Table 1. The IVC was wide open, and stasis of 
trizoate:sodium in the [VC below the diaphragm was not seen 


Rosntgenogram after injection of contrast material into 
aa cava shows rounded upper border to vena cava 
atible: wath membrane; collateral vessels leading toward 


dgpaeen has been considered ie be due to a congenit: 
development defect.'*" Typically, findings such.as edema 
and brawny pigmentation of the legs, superficial collatera 
veins on the abdomen and chest, ascites, hepatome; 

and esophageal varices are gradual in onset, beginning 
with the second or third decade. Collateral blood 
mainly via the subphrenic veins to the upper portion i 
abdomen and chest wall, as in this patient and as show 
Kimura et al.’ The right hepatic veins remain open to 
IVC below the membranous obstruction, but the le 
hepatic vein is occluded with fibrous tissue.’* In the class 
Budd-Chiari syndrome, on the other hand, there is ocal 
sion of the right hepatic veins, often with a patent left . 
hepatic vein, and the onset is frequently acute.” The cause | 
of this patient’s liver disease is probably chronic: venous 
congestion from the incomplete membranous obstruction 
of the IVC. Though the centrolobular congestion typical of. 
acute hepatic vein occlusion was not seen, the histologic 
changes of chronic Budd-Chiari syndrome are sometimes. 
difficult to recognize in needle biopsy specimens. ‘The 
normal pressure gradient between portal vein and. free. 
hepatic vein, indicating a normal intrahepatic vas ; 
resistance, is strong evidence against cirrhosis. 
chronic hepatitis B. The normal biliary tree seen at tr 
hepatic cholangiography makes secondary biliary cirrhosi 
unlikely. 
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nous obstruction, as in the case of type B and type 
amoto et al,* membranotomy or membranectomy 


and various modifications have been 


mura C, Shirotani H, Hirooka M, et al: Membranous obliteration of 
r inferior vena. cava in the hepatic portion. J Cardiovasc Surg 4:87-98, 
965, f 
Ohara Z, Ouchi H; Takahashi K: A bypass operation for ocelusion of the 
inferior vena cava. Surg Gynecol Obstet 117:151-155, 1963. 

amamoto S, Yokoyama Y, Takeshige K, et al: Budd-Chiari syndrome 
truction of the inferior vena cava. Gastroenterology 54:1070-1084, 


kenchi J, Takada. A, Hasumura Y, et al: Budd-Chicri syndrome 
ted with obstruction of the inferior vena cava. Am J Med 51:11-20, 


aC, Matsuda S, Koie H, et al: Membranous obstruction of the 
j the inferior vena cava: Clinical study o? nine cases. 


Takeuchi Y, Asano K: Successful balloon membranotomy for 
[ the hepatic portion of the inferior vena cava, Surgery 16:837- 


1 esler E, du Plessis L, et al: Membranous cbstruction of 
ment of the inferior vena cava. Br Med J 54:221-225, 1967. 
eters R, Reynolds T: Budd-Chiari syndrome de to inferior 


reference helpful in understanding the cause of 
mis the article by Hirooka and Kumtra entitled 
3 Obstruction of the Hepatic Portion of the Vena 
‘Arch Surg 100:656, 1970). 

ganization of the embryonal venous system of the 
sus and the vitelline, umbilical, and left subcardinal 
place in the region of the hepatic veins. That it is so 


“vendus thrombectomy catheter introdu 


Editorial Commen: 


ed through a 
saphenous vein in one patient with. incomplete membra- 
nous IVC obstruction. It -is clearly shown in the. ca 
reported here that, when the membrane is thin and. 
incomplete, balloon membranotomy car be successful 
without any injury to the IVC. 

Hepatic vein catheterization in patients with portal. 
hypertension allows detection of this correctable lesion in- 
addition to assessment of hepatic and portal hemodynam-: 
ies. 
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complicated as to be vulnerable to error represents a log 
explanation for these membranes, which first cause symptor 
young adults and, for reasons not apparent, more commonly in the 
Japanese. ma 
RicHARD WARREN, MD 
Boston 


etopic Pelvic Spleen 


Philip M. Hatield, MDs Melvin E. Clouse, MD; Blake Cady, MD 


We are reporting the first, to our knowledge, ectopic pelvic 
leen dernorsirated preoperatively by means of a liver-spleen 
scan and a selective splenic arteriogram. Symptoms, consisting 
crampy pain in the lower part of the abdomen exacerbated by 
ding or ssooping, were relieved by splenectomy in this 19- 
ear-old woman. Splenopexy, which has been advocated in the 


nie ane gastrosplenic ligaments is thought to account for 
enic descensus. 


ping. At pelvi ie examination, a Gree ae mass, 

to I4-week pregnancy, was felt. One year 

patient was admitted to a hospital for polyme- 

: orrhagia, at which time the pelvic mass was also 
nog ae at that time showed an ectopic 


: ee g EN Fiz 3 ae 4) congue RY 
uous splenic artery. 





oon Deaconess Hospital, Boston. 
m of Nuclear Medicine, Department of Diag- 
Li Clinic. Foundation, vais Commonwealth Ave, 
tDr Hattoki). 


Fig 1.—Liver-spleen scan, dnierior view. Sulfur colloid is concen- 
trated in midline pelvic mass. 


A second operation was undertaken for removal of the sple 
because of the severity of the pain and the patient’s de 
become pregnant, The specimen measured 15 X9x 
weighed a gm, and was histol a normak except 


since the oparation. 


COMMENT 


The ectopic pelvic spleen is sufficiently rare that, 













RERE 


Fig 3.—Selective injection of anomalous vessel splenic artery), 
terminating in ectopic pelvic spleen. : 


Fig 4.—Ceépillary phase of selective injection provides excellent 
splenic cefinition. Arrows outline right marein of ectopic 
spleen. 


ig 2. Abdominal aortogram. Somewhat tortuous anomalous 
vessel arises at level of L1-2 disk space and proceeds irteriorly to 
left-of abdominal aorta. 




















entioned in standard textbooks of medicine, surgery, and 
radiology. Blaustein,’ in his excellent text on the spleen, 
loes not discuss the ectopic pelvic spleen. Approximately 
150 cases of so-called wandering (intra-abdominal) spleen? 
and 53 cases of ectopic splenic tissue within the scrotum 
have been reported.*' Scrotal ectopia produces left-sided, 
ut not-right-sided, testicular masses.’ In an extensive 
review of intra-abdominal splenic ectopia, Abell’ sbserved 
that women were affected 13 times more frequently than 
en. Of the 97 cases collected by Abell, only 19% were 
gnosed as splenic ectopia after the age of 40 years; 


patients had a history of malaria with splenomegaly, and 
-ectopic spleens were detected in patients during preg- 
ney or shortly thereafter. 

<- Embryologically, the attachment of the spleen to the 
greater omentum grows much less rapidly than the spleen 
itself; forming. a band-like connection to the hilus of the 
spleen—the gastrosplenic ligament that also conzains the 
tail of the pancreas, Subsequently, the cranial-most portion 
of the greater omentum, along the splenic marg:n, forms 
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Papiet oF an ectopic pelvic spleen may be absent or 
y consist of mild recurrent colicky pain. Pelvic discom- 
disturbance of menstruation, and vesical and rectal 
mus have been described. Torsion of the pedicle may 
sociated with pain, nausea, and vomiting, with eleva- 
of palse, temperature, and leukocyte count.’ Except 
the palpable mass, the majority of scrotal spleens do not 
duce symptems. Pain, tenderness, and swelling in the 
es may be noted after exercise or during systemic 


moval of the pelvic spleen is recommended in all 
ces, particularly for women of childbearing age, to 
vent splenic rupture by the enlarging uterus during 
gnancz; however, one woman with a pelvic spleen may 


patient, report 


pressure and re menses. At vie exa 
soft, mobile pelvic mass, compatible with a 14- 
pregnancy, was palpated. A pelvic spleen, 2 g 
12 x 7 x 6 cm, was removed at operation. If itis. 
that the pelvic mass that was palpated when the pi 
was 18 years old was the spleen, this patient p 
represents one of the few examples of a completed u 
plicated pregnancy in the presence of a pelvic splet 
Spleneetomy is advocated not only to prevent rup 
during pregnancy but also to eliminate any chance 
volvulus of the long splenic pedicle. Scrotal spleens 
usually excised to rule out neoplasia. The symptom 
volvulus of the splenic pedicle are similar to thos 
volvulus of other intra-abdominal organs, and. they 
either be acute or chronic. If they are acute, 7 
diagnosis and treatment are mandatory to preven 
rupture. The diagnosis can be established readily, pr 
atively, by a technetium Te 99m sulfur colloid s 
(Fig 1), with subsequent arteriography to define the | 
of the splenic artery (Fig 2). Splenopexy, which ei 
some popularity in the past, has no place in the 
ment of this unusual entity. Although it is possi 
suture the splenic pedicle in place, normal fixati 
be reestablished, because sutures cannot be placed 
the splenic pulp. 


d an uneventful pregnancy without rupture of the 
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AND ON THEIF 


: BETADINE Microbicides provide antiseptic bicidal efficacy in vivo. Apart from spores, mo: 
security for physicians, nurses and patients, microorganisms are killed by BETADINE 
-with prompt, broad-spectrum microbicidal Microbicides within 15-30 seconds. 

action. Moreover, BETADINE Microbicides are 

_ distinguished by extensive documentation Chosen by NASA, BETADINE Microbi- 
encompassing virtually every clinical situation cides enjoy the distinction of having been use 
_in-which topical antisepsis may be required. for decontamination procedures in Apollo lun: 


oan caasules splashdowns, and for disinfection o 
yre than 400 published papers certain equipment and for contingencies in 
have reported on the antiseptic use of the Skylab Mission. 





BETADINE Microbicides.* These reports refer 
to BETADINE Microbicides specifically by 
name—in the same formulations you 
employ in practice. 






Over 20,000 documented 
uses on skin, mucosa, 
wounds, burns highlight applica- 
tion of BETADINE Microbicides for 
antisepsis in preparing patients for 
surgery, scrubbing by the surgical 
team, skin infections, traumatic 4 
_ skin wounds, burns and leg ulcers, 
treatment of infectious vaginitis, 
recurrent urinary tract infection in 
- females, on the umbilical stump of 
newborn, and control of sepsis in 
arteriovenous shunts. 






























-79 microbiologic studies have demon- 
rated the microbicidal spectrum of BETADINE 
_Microbicides jn vitro, and established micro- 





50,030 procedures in which routine € Virtually nonirritating to skin and mucosa 


septic use was noted include applica- R Nonstaining to skin and natural fabrics. 
‘lon of BETADINE Microbicides for skin de- E Available in a wide range of Billet 
jerming in aspirations, injections and catheter 


§ {2,991 cases); prepping of the opera- various antiseptic needs in the hospital ; 
ite (7.978 cases); prepping of the vagina office and home. 
1 perineum (32,630 cases); cleansing and *Bibliography available on request. 
overing wounds (730 cases); handscrubbing 
3,795 cases): microbicidal cleansing of the 
agina (1,401 cases); and cleansing of the meatus 
to urethral catheterization (505 cases). 


Iver a billion applica- 
ions of BETADINE Microbi- 
es have been employed for 
ine anfisepsis to date, as 
d by distribution of 
INE Microbicides. 


tstanding antisepsis 
E Microbicides re- 


Purdue Frederick 


© COPYRIGHT 1978, THE PURDUE FREDERICK COMFANY/NORWALK, CONN, 08886 anlag n erara 


ntain microbicidal activity in the presence 
od, pus, serum and mucosal secretions. 




























that is ‘easily threaded into the cystic duct. Performance of 
intraoperative cholangiography is expedited by this method and 
artifacts. commonly produced during cholangiography are 


traoperative cholangiography can be a time-cor suming 
d Abaccurate examination bee cause oF terhaic al prob- 


ila of Vater Tinen instrumentation mar prevent 
; te opacification of the lower end of the common bile 


In order to obtain an intraoperative cholangiogram 
uri g the early phase of a surgical procedure and to avoid 
ction of troublesome air bubbles, the following 
ique is suggested. 

ill a syringe and cannula’ (Fig 1) with appzopriate 
rast material. Clamp the tubing to prevent any loss of 
st material or tendency toward retraction of air into 






E A, Luer fitting. B, Smooth blunt tip of cannula. C, Side hole 
injection. D, Plastic tubing. 


Fig 2.—A, Cannula. B, Clamp. C, Common bile duct. 





“Accepted for publication Dec 11, 1975. 
: MacArthur), Cardinal Cushing General Hospital, Brockton, Mass. 
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A Simple Effective Technique for 
g Intraoperative Cholangiography 








From’ the departments of radiology (Dr Rabinov) and surgery (Dr 


Reprint requests to Cardinal Cushing General Hospital, 285 N Pearl St, 


Keith Rabinov, MD, John MacArthur, MD 


the cannula. Identify and make a small incision in the 
cystic duct. Insert the cannula into the cystieduct through 
this small incision. Clamp the cannula in place. A complete- 
ly closed, liquid-filled system now exists, including the 
syringe, cannula and tubing, and the biliary duct system. 
Perform the cholangiogram (Fig 2). 

The advantages of following this technique are several. 
Early performance of the cholangiogram through the 
cystic duct prolongs the surgical procedure very little since 
surgery can continue while the films are being processed. 
Spasm caused by previous instrumentation is avoided. The 
cannula, which has a smooth blunt tip, easily finds its way 
into the cystic duct through the valve of Heister. Confusing 
air bubbles are avoided. 


These cannulas are available from Cook Inc, Bloomingten, Ind, and E. M. 
Parker Co, Brookline, Mass. 
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Transhepatic Variceal 
Sclerotherapy 


Avram M. Cooperman, MD, Ralph J. Alfidi, MD 


í $ We attempted to control variceal hemorrhage, using trans- 
hepatic variceal sclerotherapy of a coronary varix. The proce- 
dure transiertly controlled hemorrhage, but bleeding resumed 
| shor! gastric varices hours later. 
(Arch Surg 111:609, 1976) 


jection əf sclerosing solutions to control bleeding 
esophageal varices was first described by Boerema in 
49.' Reeently. a more direct means of sclerosing bleeding 
phageal varices has been suggested by Lunderquist and 
i  Aevte variceal hemorrhage was successfully 
ollec. ir: two patients by transhepatic puncture of the 
ortal vein end sclerosing coronary varices with thrombin 
nd hypertoaic glucose. 
We have treated one patient by this technique; although 
was techn cally successful, variceal hemorrhage recurred 
bsequentl. 


REPORT OF A CASE 


A d3-year-cld woman, with a 17-year history of excessive 
alcoholism, hæt hematemesis and melena when examined at 
her hospital. Five units of blood were transfused, and endo- 
-opy showed *leeding esophageal varices. She was transferred to 
leveland Clinic Hospital. At the time of admission, she was 
porous, aerodynamically stable, and responded only to painful 
nuli: A-superier mesenteric arteriogram showed large gastric 
ind esophagee! varices with an enlarged spleen. A solution of 100 
f vasopréssin (Pitressin) in 500 ml of a dextrose 5% and 25% 
hlcrid® mixture was infused at 60 ml/hr, and the bleeding 
Labovatery studies showed the following values: hemo- 


albumin, 2.9 gm/100 ml; and prothrombin 

tcontrol, 11). 
days later, hematemesis again developed. Review of the 
is angisgram showed a large solitary coronary vein 
variees. At this time a second angiographic study was 
anda percutaneous transhepatic catheter was passed into 
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Left, Transaepatic catheter has been advanced from port: 
into coronary varix. Right, After injection of 25 mi of 50% g 
and 1 ml ofdilute thrombin, obliteration and sclerosis of coro 
varix. 


the portal vein and then into the coronary vein (Figure, left). 
solution of 25 ml of 50% glucose, and 1.0 ml of diluted throm 
injected to sclerose the coronary vein. This resulted in con 
ocelusion of the coronary vein, although hepatofugal flo 
short gastri: vessels was again demonstrated (Figure, right). 
Hematemesis resumed 24 hours later, and was controlled: 
Sengstaken- Blakemore tube. Later a respiratory arrest de elo 
and the patent was intubated. She became comatose, with 
mittent esophageal bleeding and renal and hepatic failu 
died 11 days later. 


COMMENT 


The physician who treats patients with massive, : K 
bleeding esophageal varices has several treatment mod 
ties available; tamponade (Sengstaken-Blakemore t 
transesophageal injection of sclerosing solutions, inti 
arterially given vasopressin, and emergency opera ons, 
which include both shunting and nonshunting procedur es 
In general, the immediate and long-term results are b er 
for patients with normal liver function, regardless of th 
method used to control hemorrhage, Emergeney operations 
for esophageal varices have a significantly higher 
mortality than elective operations. ES 

Therefore, the work of Lunderquist and Vang offers 
promise, since a therapeutic as well as a diagnostic angio- 
graphic toel is provided. They have shown that isolated 
bleeding varices can be controlled in some patients by thi 
method. With multiple varices and poor liver f action, 
injection of all these tributaries is technically difficult, 
the risk of further bleeding is great. This is what happ 
in our patient; successful obliteration of a major variceal 
channel was accomplished, but hemorrhage developed 
through smaller varices. oe 
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ntaneous Rupture of the Spleen 


Unusual Complication of Anticoagulant Therapy 


yer, MD; Daniel E. Merck, MD; Joaquin S. Aldrete, MD 


2ar-old man, who had been taking warfarin sodium 
a previous myocardial infarct, suddenly developed 
pain and signs of peritoneal irritation, requiring 
japarotomy. The spleen was ruptured. There were 
systemic diseases nor antecedents of trauma that could 
id predisposing factors for the apparently sponta- 
» of the spleen. The only abnormality recorded was 
thrombin time. Thus, a coagulopathy produced 
aguiants appeared to be the only possible predis- 

for his splenic rupture. 

rg 111:610, 1976) 


eous rupture of the spleen has been described in 

rof unrelated diseases, including hemophilia.’ 

üarantillo? reported such an occurrence in a 

eiving anticoagulants because of pulmonary 

m. This report describes the case of a patient, 

* oral ‘anticoagulant therapy, whose spleen 

uptured spontaneously. 


REPORT OF A CASE 


| 44-year-old man was admitted to the emergency room because 
discomfort, of 12 hours’ duration, in the left upper quadrant of 
bdomen, which had progressed to severe epigastric and left 
ominal pain radiating to the left shoulder, associated 

ing and diarrhea. Seven months prior to his illness, 

a demonstrated myocardial infarct, he was instructed 


mination, his skin was cold and clammy, the pulse rate 
00 beats per minute, and blood pressure was 110/70 mm Hg. 
ys tenderness in the epigastrium and left upper quadrant 
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of the abdomen, with voluntary rigidity of the muscles of the 
abdominal wall. The bowel sounds were hyperactive, : 

The hematocrit reading, white blood cell couat, and levels of |. 
serum amylase, blood electrelytes, blood urea nitrogen, creatinine, 
alkaline phosphatase, and bilirubin were all within normal limits. 
Other laboratory values obtained were as follows: serum glutam 
oxaloacetic transaminase, 75 ImU/ml; lactic dehydrogenase, > 
ImU/ml; creatine phosphokinase, 680 ImU/ml; and prothrom in 
time, 58 seconds (6.2%), with control of 12.5 seconds (100%). The 
urinalysis showed microscopic hematuria. There were no signifi 
cant electrocardiographic changes. Roentgenograms of the ¢h 
and abdomen were unremarkable. An intravenous pyelogr 
showed & prominent splenic shadow. 

A paracentesis was performed, and 30 ml of ‘blood were asp 
rated from the peritoneal cavity. After 20 mg of vitamin K we 
given irtravenously, an emergency exploratory laparoto 
showed a large amount of free blood in the abdomen; the site-« 
bleeding was located in the superior pole of the spleen, which hada 
tear approximately 10 em long. The spleen was removed. By 
examination, it was grossly and microscopically normal except for 
the site ef rupture. The patient recovered uneventfully. 


COMMENT 


This patient did not have any systemic disease. 
denied having any trauma that could be asseciated with th 
splenic rupture. Except for the extreraely prolong 
prothrombin time, related to anticoagulant treatment, all 
laboratory test results were within normal limits. There- 
fore, faulty ene appeared to be the only predia 
posing factor for his splenic rupture. 

Spontaneous rupture of the spleen is a very rare entit 
but if unrecognized and untreated, the outcome is usuall 
fatal. Thus, when a patient receiving anticoagulant treat- 
ment suddenly develops abdominal pain and signs of i 
abdominal bleeding, this possibility should be consid 
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Tan With Gynecomastia 


nrique Fan%eja, MD; Ramon E. Llobet, MD; Eliud Lopez, MD 


OR 70-yexz’-old man had a breast tumor for 50 years. The 
: tumor, which weighed 8.6 kg, proved to be a malignant cystosar- 
<< coma phyllodes. it was successfully removed by a simple 
mastectomy with low axillary dissection, and a skin graft was 
; performed: We lesion was associated with gynecomastia, and it 
‘have represented a cystosarcomatous transtorma- 

ibroadenoma. 

(Arch Sure 111:611, 1976) 


cystosarzoma of 50 years’ duration, and weighing 8.6 
kg. is most unusual, particularly when the patient is a 
ear-old aman, as in the following case. 


REPORT OF A CASE 


A 10-year-dB] Puerto Rican man first noticed a growth under his 
left nipple a: abou: age 20. The mass grew slowly and without 
$ 'mptoms urtil 1972, when, in a sudden spurt of growth, it doubled 

i a year. A month prior to admission to hospital, an 
zared in she tumor, and a massive hemorrhage from 
hi Miverdticn nally vo the patent to pond medical atten- 


yill, mre man with a age ean left se mass 
Figure, left). The © suis breast Showed a moderately adv Ancen 


ars, The prestate, ext ternal genital ia, hair petty and body 

i were netmal for his age. There were no abdominal masses. 

His liver was net enlarged, and neither the history nor the liver 

unction tests indicated the possibility of cirrhosis. There was no 
“history of hornone intake. 

After a blod trarsfusion raised the hemoglobin level from 6.5 to 

Q gm/100 ma simple mastectomy with a low axillary dissection 

s perfor „anda skin graft was used to cover the defect in the 

est wal. The excised specimen measured 30 x 30 cm, weighed 

kg, a 12-em ulceration in the nipple area. Histologic 

sxamination confirmed the clinical impression of cystosarcoma 

tnough most of this tumor had a benign histologic 

pearance, and some sections resembled a giant fibroadenoma, 
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part of the lesion displayed a degree of anaplasia and: pleo 
ism compatible with a malignant eystosarcoma. 

The patient is still living, asymptomatic, and free of ree 
31 months after surgery. The gynecomastia, however. 
progressive; the remaining right breast has doubled in a 
the operation (Figure, right). 


COMMENT 


lacks mammary alveoli. Others have found, howey 
prolonged administration of estrogens results 
clinical and microscopical signs of gynecomastia, ant 
histologie signs include the presence of alveoli simi! 
those oft en Honlactating female breast.’ one normal 


done cystosarcomas, but the B EBAT on 
probably not subject to this limitation. 


men or women. Treves’ series? of 93 female patien 
cystosarcoma included only three cases with tumors’ 
than 20 em. In recent reports, because of earlier dia; 
and treatment, most of these lesions do not exceed 5 
diameter, and tumors larger than 15 cm are rarely 
In its evolution and microscopical structure, the tu! 
this patient recalls the transformation of a fibroa 


growth for many years are reminiscent of the 
fibroadenoma in the female, while the sudden accel 

of growth later suggests cystosarcomatous transf 
tion. Assuming a clinical behavior similar to that o 
females, the apparent cure after conservative surgery 
not unusual for this lesion. 
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Left, Ulcerated left breast mass on admission. Note right-sided gynecomas- 
tia. Right, Thirty-one months postmastectomy. Note progressive gynecomastia. 





re Shall I Publish It? 


irs induce daydreams. I had 
appy one the other day. It 
iversation between the Chief 


that editors yearn for, but 
can never occur. Too bad, 


first thing I think of is 
special interest of its 


sire to hobnob with the 
mmon to say, “Let’s try 


ve articles? 
R: Yes that’s important. The 


within. his field. 

And the field of general 
ffering at least five major 
n the United States, provides 

portunity here. What else? 
Well, the thought that 
ndshi with the Chief Editor may 
pful always comes forward. We 
oubts about that. What is your 


je] tioned it 


Editors can be sensitive to presump- 
tion. An ingratiating statement in the 
covering letter usually doesn’t help, 
and can even backfire. In any case, the 
maneuver seldom accomplishes more 
than ac2ieving a personalized letter in 
return along with an uninfluenced 
rejection or acceptance. 

One ching I want to ask is if you 
ever submit a paper you are not en- 
tirely satisfied with, hoping you will 
get help in rewriting it from the 
comments of the referees? 

AUTHOR: I tried that, but :t didn’t 
work. All I got was a curt rejection. 

Epitcr: Yes, editors are too busy, 
and anyhow it is a local job. Most 
authors can improve their papers by 
making themselves perform more 
rewrites. The trouble is that none of 
us has the time. I’m convinced that 
that is the main factor interfering 
with good medical writing. 

But when an author is stuck and 
really reeds advice, he shouid more 
often overcome his pride and zet help 
from scmeone in his locality. If no 
friend with respected literary ability 
and the time is available, someone 
from a nearby educational institution 
can help, at least with the English. 

What else? 

AutHor: An important factor in an 
author’s selection is the journal's repu- 
tation for rapid publication after 
acceptance. Why do some journals 
take so long? 

Epiror: When I took over as Chief 
Editor, 1 vowed Td get the interval 
down te a month or two. But I have 
found that advertising contracts and 
other pressures dictate that a certain 
number of pages must be filled each 


issue, so its size « annot vary with the 


load. This destroys aay noble hope ` 
that one might accept the best papers ` 
at the uneven rate at which they 
arrive and then speed them all 
through the processing period at the. 


same rate. Because of the need for ai- 


cushion of time, three to four months 
is about as fast as @ monthly can”: 
handle routine submissions, Anything 
over six months, however, should: b 
considered excessive. : 

Let me ask you how you feel abo 
the importance of speed of decision. 
Wouldn’t you agree that a quick 
answer, particularly if it is a rejec 
is highly desirable? It enables. 
manuscript to be sest to an 
journal without frustrating dela 

AUTHOR: This is very importa t: 
Yes, indeed. Ep 

Epiror: How would you feel if 
Chief Editor, knowing the waiting list 
for articles in that category was filled 
sent it back to you by return mail? . 

AUTHOR: Wait a minute. I wo d 
hope that it would be read and eval 
ated. 

Epitor: Ah—there’s the rub. Aqu c 
return would mean that the 
Editor was the only person. wl 
had time to read it. Otherwise, t 
usual two- to four-week waiting per 
od for complete Board review woul 
be required. Chief Editors, believ 
or not, have enough uncertainty abo 
their own ability to make a definitiy 
assessment of quality en a paper s0 
that most would not accept such a 
position of power. 

AUTHOR: But isn’t "tke full waitin 
list” an inexact matter? Can't yo 
always find room for a paper thal 
really want? 

E 





power a Chief nals, as g whether they might be judgment of quality. Even so 
sin t is sort of control ‘interested in it. We may see more of entirely happy. 
-autocratic than this approach, which I believe is worth Epitor: Neither am I. Let 
the Editorial Board a trying, but the abstract would have to again. 
ape be written perfectly so as to reveal all I woke from my day re 
ailing list Emitations will prevent the important aspects of the paper. freshed by the opportuni 
is accepting when it eventually AUTHOR: I must say, I had not  - conversation. 
f thought deeply about these problems. RICHARD WARRI 
I admit that a quick rejection on the Boston 
basis of an unmanageable backlog is 


Years Ago 


inthe Archives of Surgery 


The Influence of Decompression 
Operations on Experimentally 
Produced Papilledema 


Loyal Davis, MD, PhD, Chicago 
(Arch Surg 12:1004-1029, 1926) 


1. The introduction of sterile agar into the cerebral or the cerebellar substance produces an 
increase in intracranial pressure which results in the production of papilledema. 

2. The gradual increase in size of the agar due to its absorption of fluid closely simulates the 
mechanics of an intracranial new growth. 

3. A subtemperal decompression opening prevents the occurrence of papilledema from the 
introduction of agar into the cerebrum or the cerebellum. Such a cranial opening is as efficient in 
the presence of a cerebellar tumor as is a suboccipital craniotomy. 

4. The importance of the mechanical factor of an increase in intracranial pressure in the 
production of papilledema has been corroborated by this method. 

5. Connective tissue in abundance is found in the tissue immediately surrounding these artifically 
produced tumor masses. 

6. This method of experimentation affords a means of studying the disturbed function of the 
cerebrum and the cerebellum produced by the introduction of agar into the brain substance. 
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: Discontinuance of 
| inosuppression 


ditor.—Our experience at the 
- of Wisconsin permits me 
ith Dr Najarian’s editorial 
ts on the article by Owens et 
cerning the discontinuance of 
unosuppression in renal trans- 
patients (Arch Surg 110:1450- 
1975). We have recently re- 
iewed our immunosuppressive proto- 
the University of Wisconsin, 
er finding that several patients 
ad voluntarily stopped taking the 
; without informing the physi- 
Eight patients (five living 
ted ‘donor recipients and three 
ver recipients) stopped all immu- 
ssion against medical advice. 
represents a 4% incidence of 
ipses in immunosuppression, 
‘obably lower than the actual 
n addition, several other 
ition patients had their 
ppressive therapy removed 
‘al advice due to severe infec- 
kopenia. 

he mixed leukocyte culture 
living related 
ients underwent severe 
ollowing cessation of immu- 
ive therapy; this was ulti- 
atal to both. This occurred 
p e fact that they both had low 
neompatibility indices with their do- 
All patients at our institution 
d not resume immunosuppres- 
ent on to reject their grafts, 
e one  MLC-histocompatibility- 
antical living related donor recipient 
ho remains, more than 40 months 
fter the transplant, without immuno- 
ypression and with normal renal 
ction. However, the individuals 
who had their immunosuppression 
i ved au eels advice el, to 


























or absence ofi immunosuppression 
tend to refute the hypothesis. that 
rejection "ay þet trigger 










rèd, y the i 


`The editor will ha plensed to? receive wirredioudohoe of 250 words or less that 
- “pertains to material published in the ARCHIVES or to other matters of interest to its 

~ readers. Letters should be typewritten double-spaced and should. be clearly 
“For Publication.” No more than two references are permitted 
and illustrations 


are acceptable only when essential 


onset of infection. 

It is our belief that immunosuppres- 
sion is strongly indicated posttrans- 
plantation, but should be instituted at 
the lowest possible dose compatible 
with graft maintenance and patient 
survival. We favor reinstitution of 
prednisone as well as azathioprine for 
a more complete regimen, and have 
had no detrimental effects re ated to 
this. Clinical outcome from immuno- 
suppression cessation seems to depend 
on the degree of histocompatibility, as 
best measured by MLC. 

Joun L. Hussey, MD 
Madison, Wis 


In Reply.—We are not advocating the 
treatment of transplant recipients 
without immunosuppression. On the 
contrary, we have been impressed by 
the general readiness with which our 
recipients initiate rejection: frequent- 
ly, rejection occurs as we attempt to 
taper the corticosteroid dose, or after 
therapy had to be stopped for a short 
time. Unusually (six patients in 208), 
immunosuppressive drugs were unin- 
tentionelly stopped for a very long 
time without rejection. One patient, 
the only recipient of a cadaver graft, 
has sinee rejected his kidney. The 
rejection was preceded by a viral 
illness, and was only partially revers- 
ible. One patient died of hypoxic brain 
damage. As of their last clinic visits, 
four patients are 20, 51, 62, and 90 
months posttransplant, respectively, 
without immunosuppressants or graft 
rejection. We think it is arguable 
whether these patients shculd be 
taking immunosuppressant drugs or 
not; either alternative carries risks. 
Any decision ought to be carefully 
individualized, with attention to the 
presence or absence of previous rejec- 
tions, the degree of histocompatibil- 
ity, and the risks from drug therapy. 
For example, one patient developed 
aseptic necrosis of the femoral heads 
in the first few days after transplan- 
tation. He gets around well and we are 
reluctant to restart his corticosteroids 
for fear the necrosis will progress. He 


to the 





message. 


has been advised to take azathioprine, 
which he does only sporadically. The 
other three patients have refused 
medication, thereby avoiding for us 
the necessity of any difficult deci- 
sions. 

Preliminary studies show that se- 
rum from these patients strongly in- 
hibits lymphocyte activation by phy- 
tohemagglutinin and concanavalin A. 
Serum from a control group of trans- 
plant patients lacks similar activity. 
Patients such as those we reported on. 
deserve our attention, because we 
may learn something from them that 
eventually can be used ‘to the advan: 
tage of other patients. ee 

We appreciate the comments of Drs on 
Najarian and Hussey, and believe we 
have no argument in principle with i 
either of them. ! 

MILTON L. OWENS, MD 
Los Angeles 


Hazards of Heparin Therapy 


To the Editor.—Ariyan and Stansel’s 
recent observation on delayed bleed- 
ing after vascular surgery with thè 
use of heparin sodium aes Surg > 


111:120-121, 1976) is not enly of consid- © 


erable practical, clinica! significane o 
but also tends to confirm a basic theo- 
retical concept, namely, that- fibrin- 
deposition is not a static but a. 
dynamic process. The explanation for. 
this concept, which also-explains. how’ 


heparin therapy promotes the “spon- ne 


taneous” disappearance of thrombi, is 
simple. Thrombin clotting activity is 
readily inhibited by heparin; thrombin 
esterase activity 
esterase activates plasminogen. eeso 
It should be recalled that thrombin. 
and plasminogen are integral compo- 
nents of a clot; in fact, both are firmly: - 
bound to fibrin. Treatment : 
heparin, leaving thrombin esterase. . 
activity unaffected, is expected -tò 
result in a fibrin-associated localized 
fibrinolysis in thrombi and- in fibrin. | 
deposited at the. site ef a vascular ` 
anastomosis. However, it interferes _ 
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Henry Gans, MD, PHD 
New York 
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To the E®Stor.—In response to the 
= recent artale by Ariyan and Stansel 
outlining the dangers associated with 
delayed weeding following heparin 
ium acaninistration in three pa- 
nts wit, vascular anastomoses, all 
f the treated individuals received the 
ame cose of heparin during bolus 
intravezous therapy, and aside from 
‘the Les-Vaite clotting time deter- 
mined n ¿^e second patient, adjust- 
ments in cosage according to body 
„weight, pesma coagulation factors, 
platelet fwrction, or underlying patho- 
logic probicms were not done. 
Work in our laboratory over the 
past four years has indicated that 
these variables may be important in 
e caltulacion of heparin dosage.'* 
We have demonstrated the impor- 
nce ef clatelets and platelet red 
blood cell teractions in the neutrali- 
| af <atravenously administered 
rir & the dog. In addition, 
published data from our laboratory 
‘demonstrate the tremendous fluctua- 
tion betwe2n incoagulability and hy- 
_percoagulz>ility of a variety of tests 
following tolus heparin injections in 
the dog. These marked fluctuations 
were mot.ebserved when continuous 
infusioa cf heparin was given alone 
and dwring partial bypass experi- 
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Incorrect Incidence.—In the article, 


plasms, burns, and other conditions, 
have been seen by many investiga- 
tors, and, we think, may result in 
individual differences in the response 
to a given heparin dose. The impor- 
tance of all of these factors in 
calculating heparin dosages is not 
universally accepted; nevertheless, the 
importance of the route of adminis- 
tration as recently emphasized by 
Salzman et al‘ should be mentioned. A 
sevenfold increase in complications 
was observed during intermittent 
heparin administration compared to 
continuous pump infusion of this anti- 
coagulant. The authors were not able 
to relate any of the bleeding complica- 
tions to standard coagulation tests 
and recommended that continuous 
infusion therapy was much safer than 
bolus injections, and that the patient’s 
weight could be used as a guide to 
dosage calculations. 

Putting aside the bias of this 
observer regarding the importance of 
measuring a multitude of factors 
during heparin therapy, we wonder 
whether these bleeding problems 
would have occurred or been as severe 
if the patients received continuous 
infusion therapy. Again, we wish to 
commend the authors for bringing 
this unusual complication into public 
focus, and think that continuous 
infusion of heparin on a weight basis 
should be employed instead of resort- 
ing to either dextran or other 
agents. 

JOSEPH A. CAPRINI, MD 
Chicago 
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CORRECTION 





on ae n a re asa oo Gas transfer 
result of disease processes, including 


` the postoperative state, sepsis, neo- 


“The Modified Bovine Arterial Graft,” 
published in the March ARcuivEs (111:222-226, 1976), the final answer to question 6 
gave the incidence of aneurysm in the combined femoropopliteal experience as 
2.1%. The correct number is 3.1%. 
















































and thromboganesië ina 
membrane oxygenator with active blood 
Trans Am Soe Artif Intern Organs: 19:616-5: 
ae Salzman EW, Deykin D, Shapiro RI 
Management of heparin therapy. N Eng 
292:1046-1050, 1975. 
In Reply.—The argument regardin 
the efficacy of continuous vs intermi 
tent intravenous heparin therapy has 
been continuing for years. A recent 
controlled prospective trial comparing 
the two modalities demonstrated th 
although there were fewer bleeding 
complications in the group recei ing 
continuous heparin sodium. infus 
there were no significant diff 
in the doses of heparin u 
between those who bled and:th 
did not bleed in any of the g 
Furthermore, the frequency of | 
ing was the same in those who ha 
determinations of partial thrombo- — 
plastin time as in those who had “no 
laboratory control” of the hepar 
dosage when intermittent schedule 
was used. 
We wish to bring attention to the 
dangers of the use of heparin’.soo! 
after major arterial surgery; and 
propose that it disrupts the dynamic 
balance between resorption of ¢ 
thrombus and replacement. with 
clot until the suture line is sealec 
new intima. 
It is hard to speculate wie 
bleeding problems in our patie’ 
have been as severe if they 
received continuous infusion th 
We do not exclude the possibilit 
this type of heparin therapy may be 
safer, but propose low | 
weight dextran as another a 
treatment. ae 
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1. Salzman EW, Deykin D, Shapiro RM, et al 
Management of heparin therapy: Controlled 
prospective trial. N Engl J Med: 292: 1046-1050, 
1975. 
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Werning: Irreversible deafness can occur. Tinnitus or 
< vetigo may also occur and indicate vestibular damage 
ard impending deafness. The risk is sharply increased 
_ witty renal dysfunction. In such cases, decrease size 
arä frequency of doses. Discontinue kanamycin and 
check hearing if azotemia increases. Watch carefully 
_ for -ototoxicity in older patients and patients receiving 
‘mere than 15 Gm. of kanamycin. To avoid neuromuscu- 
ja>-paralysis with respiratory depression, postpone in- 
_ treperitoneal instillation in post-operative patients until 
recovery from anesthesia and muscle relaxants is com- 
_ ple. Although there have been isolated reports of re- 
. spratory depression following intraperitoneal instillation 
_ of &amamycin, there is no conclusive proof that this side 
effect can be produced with recommended doses of the 
drag. Avoid concurrent use of other ototoxic drugs in- 
Clading ethacrynic acid. Safety in pregnancy is not 
-estabtished. 























-wndieations; Serious infections due to susceptible strains 
at E..cali, Proteus sp., E. aerogenes, K. pneumoniae, Ser- 

atia marcescens and Mima-Herellea. Culture and sensi- 
uvite:studies should be performed. 

‘Gortraindications: A history of hypersensitivity to the drug. 

or auditory damage by kanamycin or other agents may 

contraindication if effective, alternative therapy is 
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90.5 
89.5 
86.6 
90.1 
60.1 
86.8 
73.9 


“Susceptibility data from records based on over 250,000 isolates annually from 180 different 
hospitals. No in vivo correlation is claimed from the in vitro data. 





ritation of ae 





1974 


92.0 
91.0 
93.0 
92.0 
80.0 
91.0 
78.0 


1972 


89.9 
88.4 
87.9 
90.2 
72.3 
87.0 
76.5 


1973 


90.0 
90.0 
90.0 
91.4 
75.6 
88.4 
74.4 





before and during therapy. If signs of renal irritation occur. 
(casts, cells, proteinuria), increase hydration and reduce. 
the dosage or the frequency of dosage if necessary. In. 
azotemic patients, the frequency (in hours) of doses may 
be obtained by multiplying the serum creatinine by 9. If 
azotemia or oliguria occur, discontinue therapy. Mycotic. 
or bacterial superinfection may occur. ey 
Adverse Reactions: Nephrotoxicity—albuminuria, pres- 
ence of white and red cells, granular casts, azotemia and 5 
oliguria Fave been reported. pig 

Ototoxiċity—See Box Warning. ee 

Irritation or pain at the injection site, skin rash, drug ii 
fever, headache and paresthesias. : 
Dosage and Administration: The usua! dose is 7.5 mal i 
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daily. The maximum adult totai daily dose should not ex- 
ceed 1.5 Gm. by all routes of administration and the total: 
amount administered should not exceed 15 Gms. 

The intravenous route is used only if intramuscular ad- 
ministration is not feasible. The 0.5 Gm. dose is added ta 
200 mi. of sterile diluent and administered 60-80 drips/ 
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When used as intraperitoneal instillation, the above dose 
is diluted in 20 ml. of sterile diluent. If possible, instillation” 
should be postponed until after patient is fully recovered 
from effects of anesthesia and muscle-relaxing drugs. = 

As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 mi. of physiological saline and nebulize. 

Kantrex Injection in concentrations of 0.25 percent (2.5... 
mg./mi.) has been used satisfactorily as an irrigating solu-. io) 
tion in abscess cavities, pleural spaces, peritoneal and. 
ventricular cavities. 

Supplied: Rubber capped viais as a ready-to-use sterile. 
aqueous solution in two concentrations: 0.5 Gm. in 2mh, 
1.0 Gm. in 3 mi. : 
Pediatric e Injection 75 mg: in 2 mi, 
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The. complete system aed the 
_ Daystar light is $16,600. plus installa- 
tion- Or we can retrofit T existing 

pays for.$11,800. including instal- 
dation 


CALL (275) 223-8200 
_ Ask for Medical Video. Div. 
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S ‘CONTRAINDI ATIONS: The injectable 


form of Tigan in children, the suppositories 
in premature or newborn infants, and use in 
patients with known hypersensitivity to tri- 
methobenzamide.are centraindicated. Since 
the suppositories contzin benzocaine they 
should not be used in patients known to be. 
sensitive to this or sirniar local anesthetics. 


WARNINGS: Tigan may produce drowsiness. 
Patients should not operate motor vehicles or 
other dangerous machinery until their individ- 
ual responses have bees determined. Reye's 
Syndrome has been assaciated with the use of 
Tigan and other drugs, thcluding antiemetics, 
although their contributian, if any, to the cause 
and course of the disease hasn't been estab- 
lished. This syndrome is characterized by an 
abrupt onset shortly fofiowing a nonspecific 
febrile illness, with persistent, severe vomiting, 
lethargy, irrational behavior, progressive 
encephalopathy leading to coma, convulsions 
and death. 

Usage in Pregnancy: Trimethobenzamide 
hydrochloride was stucied in reproduction: 
experiments in rats and: rabbits and no tera- 
togenicity was suggested. The only effects: 
observed were an increased percentage of 
embryonic resorptions or stillborn pups in rats- 
administered 20 mg arg 100 mg/kg and in- 
creased resorptions in rabbits receiving 100: 
mg/kg. In each study these adverse effects: 
were attributed to one cr two dams. The rele- 
vance to humans is not known. Since there is 
no adequate experience:in pregnant or lactat- 
ing women whe have received this grug, safety 

in pregnancy or in nursing mothers 

been established. 


PRECAUTIONS: During: the course of acu 
febrile illness, encephalitides, gastroenteritis, 
dehydration and electrowte imbalance, espe- 
cially in children and theielderly or debilitat 
CNS reactions such as apisthotonos, convui 
sions, coma and extrapyramidal symptoms: 
have been reported with and without use of 
Tigan or other antiemetic agents. In such dis- 
orders caution should be exercised in admin- 
istering Tigan, particularly to patients who have | 
recently received other CNS-acting agents 
(phenothiazines, barbiturates, belladonna de- 
rivatives). It is recommended that s 
emesis should not be treated with an i 
emetic drug alone; where possible the cause 
of vomiting should be established. Primary em 
phasis should be directed toward the restora-. 
tion of body fluids and electrolyte balance, the 
relief of fever and relief of the causative dis- 
ease process. Overhydration should be 

avoided since it may result in cerebral edema, 

The antiemetic effects of Tigan may render: 

diagnosis more difficult in such conditions as 
appendicitis and obscure signs of toxicity: du 
to overdosage of other drugs. 


ADVERSE REACTIONS: There have 
reports of hypersens ty reaction i 
Parkinson-like symptoms. There have been 
stances of hypotension reported following 
entera! administration ‘o surgical:patie 
There have been reports of blood dyscras 
blurring of vision, coma, sconvulsions, depri 
sion of mood, diarrhea, disorientation, dizzi- 
ness, drowsiness, headache, jaundice, muscle 
cramps and opisthotonas. If these occur, the 
administration of the drag should be discon- 
tinued. Allergic-type skin reactions have been 
observed; therefore, the drug should be di 
continued at the first sigrof sensitization. While: 
these symptoms will uswally disappear. spon- 
taneously, symptomatic treatment may be ite 
dicated in some ~ases. 


NOTE: The injectable form is intended tori intra- 
muscular use only; it is mot recommended for. 
intravenous use. 


HOW SUPPLIED: Suppositories, Pediat 
mg, boxes of 10. Suppositories, 200 m 
of 10 and 50. 

Ampuls, 2 mi, boxes.of 10. , Multipte-Do 
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Syringes), 2 ml, boxes of 10. Capsules 250 
mo bottles of 100 and 500; 100 omg: bottle 
of t00. : i 
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¢rimethobenzamide HCI) : 
r reliable control of postoperative 
nausea and vomiting 


: Nausea and vomiting may seriously disrupt 
the course of recovery from surgery. Torn 
sutures, fluid and electrolyte Abalance, and 

disturbed digestive function are among the 
toward consequences of unchecked nausea 
omiting. 
Tigan is a specific antiemetic-antinauseant, 
ith no other indications. Its action is so 
smooth and gentle that patients seldom 
experience any effect but the relief of nausea 
nd vomiting Tigan was designed to give. 

_ Side effects are not unknown in 

yatients taking Tigan, but these effects 
‘are seldom si ficient to require with- 
drawal of therapy. (Please see prescrib- 

mig information.) 

‘The instruction, “Tigan 200 mg I.M., 
a.rn.q6h for nausea” on your patients’ 

iarts should help keep their recovery 
ooth and unruffled by disturbances 
either from emesis or from antiemetic 

ide effects. : 


Ampu! 
Thera-Ject* Disposable Syringes 


*Tigan injectable forms are 
contraindicated in children. 


Please see adjoining page for Brief Summary. 
























































“Techniques of Clinical Gastroenterology, by H. 
Worth Boyce, Jr, and Eddy D. Palmer, 487 pp, 
$28.50, Charles C Thomas Publisher, 1975. 

o This, book, in 476 pages of text, 
reviews in detail a variety of tech- 
niques available for the diagnosis and 
treatment of gastrointestinal disease. 
There are six major sections: gastroin- 
testinal endoscopy, treatment of 
esophageal obstruction, biopsy tech- 
ques, gastrointestinal intubation 
| aspiration techniques (including 
esophageal ‘manometry, esophageal 
balloon tamponade, gastric and intes- 
tinal intubation, gastric analysis, and 
diagnostic procedures during gas- 
trointestinal hemorrhage), and trans- 
abdominal needle aspiration tech- 
niques. 

The authors are very successful 
when they provide detailed descrip- 
tions of the proper performance of 
diagnostic procedures. The sections on 
gmoidoscopy, laparoscopy, and biop- 
y techniques were particularly in- 
ctive. In the section on gastroin- 
sstinal endoscopy, the amount of 
ce devoted to photographs of 
ndoscopic equipment could have been 
better utilized by showing additional 
luminal views of the esophagus, 
omach, duodenum, or colon. In addi- 
‘tion, the descriptions of rigid instru- 
iments for examination of the esopha- 
gus and stomach should have been 
more brief. 

~The authors chose not to include 
detailed information regarding indi- 
cations and contraindications of pro- 
cedures. T would have preferred to see 
more details as well as a protocol 
‘listing the important information that 
must be secured before undertaking a 
diagnostic procedure. Much less space 
should have been devoted to some 
outdated techniques, such as gastric 
hypothermia, and more attention paid 
cto the newer diagnostic and thera- 
peutic techniques of angiography and 
use of vasopressin (Pitressin). 

< On-balance, this is a commendable 
- first. effort. Throughout, the authors 
_ show great sensitivity to the feelings 

“of the patient. before, during, and 
after.a procedure. Many fine.insights 
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Robert M. Goldwyn, MD, Book Editor 
1101 Beacon St, Brookline, MA 02146 


are included in all sections. Although a 

little wordy, the style is very readable 

and the bibliography reasonably up- 

to-date. The book is recommended 

both for trainees and for teaciers. 
PETER A. Banks, MD 
Boston 


Atlas of Applied Vascular Surgery, br Kiyoshi 
Inokuchi aid Akira Kusaba, 198 pp, 301 illus, $57, 
JB Lippincott Co, 1975. 

This book is refreshing because it is 
so un-American. It is Japanese in deli- 
cacy of drawings, in subjects treated, 
and even in literary style. The art- 
work in fine line drawings is clear and 
instructive—the colored operative pho- 
tographs are decorative, though for 
the mos: part uninformative. 

The aathors stress certain subjects 
to the deemphasis or exclusion of 
others that Americans are accustomed 
to see in vascular surgical atlases. The 
principal and astounding omission is 
the treatment of arteriosclerctic dis- 
ease, bcth aneurysmic and oblitera- 
tive. 

The pervading thrust of tne pre- 
sentation is the Japanese vascular 
stapling machine, which plays a part 
in every operation described. The 
atlas is essentially built around the 
machine. The authors even introduce 
fallopian tube anastomosis, since this 
is one o? the device’s conquests. 

They describe the femoropopliteal 
saphenous vein bypass in detail, or as 
it is done for “diffuse occlusive 
lesions,” and here they mean throm- 
boangiitis obliterans, not arterioscle- 
rosis. The end-to-side anastomosis at 
both ends they perform with conven- 
tional suture techniques, bat first 
they excise the upper 5 cm of the vein, 
including a section of the femcral vein 
wall kept as a bugle mouth, and use 
this on the lower anastomosis. Thus 
opportunity is afforded for a neat 
end-to-end stapling of vein to vein to 
reattach this new lower end to the 
lower end of the main in situ graft. 

Other stressed subjects are esopha- 


_geal reconstruction using microanas- 


tomosis to reattach the blood supply of 





the replacement, portasystemic :: 
shunts, limb replantation, thoracic 
duct jugular anastomosis, venous fis- 
tula to improve graft flow, supra- 
renal-inferior mesenteric venovenous..’ 
shunts to replace adrenalectomy. in: 
breast cancer (thus arranging that the. 
liver detoxify the adrenal estrogens), | 
and bypassing Takayashu disease — 
with superficial femoral autogenous 
vein grafts. 

The literary style preserves the 
original Japanese flavor by the use of: 
relatively unedited Japanese English. 
This is attractive up to a point. But it. 
is frequently carried toe far, often to. 
the point of confusion er inaccuracy. 
For instance, “1800 ce. of tetanus. 
toxoid” is recommended intramuscu-) 
larly, “opposite site” is used for “oppo- 
site side,” “venous tract” is used for... 
“venous system.” The descriptive text 
that goes with the fine drawings of 
the stapling device is anfortunately 
obscure. The decision of the publisher 
to preserve these irregularities. is 
perplexing because although it is the © 
only important defect in this book, it. 
immoderately annoys the reader. 

It should be added that statisties on © 
results or case reports ef treated pa- 
tients are meticulously and helpfully 
given throughout. 2 

RICHARD WARREN, MD 
Boston 

















Fluids for Anesthesia and Surgery in the Newborn 
and the Infant, by E. J. Bennett, 232 pp, pasa 
Charles C Thomas Publisher, 1975, a 

Over the past ten years, the subspe- r 
cialty of pediatric anesthesia has seen - 
considerable progress. This mono- | 
graph on fluids and electrolytes should 
be of interest to all anesthesiologists 
who anesthetize infants, as well as to 
the pediatric surgeon and pediatri-— 
cian. Current literature on fluids and < 
electrolytes in the newborn and infant. 
usually deals with the nonsurgical- 
patient. This text, which addresses 
itself to the surgical infant, fills the 
resulting void. 

The. text discusses aspects of faid i 
and electrolyte management: from 
normal values, physica: examination, 





Books . 





s. There is al 
spiratory therapy on fluid 





= The 
_ subject hiscorically and then, in chap- 
= ter 2, presents clinical studies that 
= o assess fluids and sodium excretion 
and. adoserone excretion in the 
` surgical neonate (reported previously 
<in Anesthesiology, vol 32, 1970, and 
Anesthesia and Analgesia, vol 50, 
1971, respectively). The conclusions in 
_ this chapter are valid. However, in the 
- Study groups, the overlap of values for 
sodiums bleed urea nitrogen, specific 
gravity, and urinary sodium between 
the hign, medium, and low aldosterone 
groups. rases questions as to the 
statistical significance of these val- 

ues, 

In the seme chapter, Bennett ered- 
its Bryan with showing that serum 
_ sodidmvis the significant independent 
= variable im the aldosterone secretion 
rate of neonates. Although Bryan did 

show taat the most important inde- 
endent variable in aldosterone secre- 
on race is sodium intake, he did not 
udy ithe necnate. The youngest 
patients iœ his study were 3 and 6 
months olc, but the others were older 
than 1 yezr. Also, although Bennett 
defines: the neonate as younger than 
ours of age at the time of surgery, 
> does not adhere consistently to this 









































Charter 4, on renal function, con- 
tributes litle to the text. The author 
“presents aa incomplete description of 

_ the advlt kidney and only a half-page 
_ diseussion of the neonatal kidney. 

_ Charter 8, on correction of deficits, 
partzculerly useful and is well writ- 
ten. For ar in-depth understanding of 
_ this subjeet and basal fluid require- 
ments, a tere extensive text such as 
Winters’s “he Body Fluids in Pediat- 
ries (referenced by author) should be 
consulted. 

-Chapter 10 deals with the central 
theme of che monograph—fluids for 
_| anesthesia and surgery. This chapter 
-gives sound guidelines and a cookbook 
- summery af intraoperative fluid ad- 
ministratien. A more in-depth discus- 
sion. of trenslocation of fluids would 
| have keem worthwhile in this chap- 

ter. ; 

©oo Only superficially: covered in this 
~ textar the type and efficacy of moni- 
_ toring and interpretation of values in 
assessing adequacy of fluid replace- 
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ment. There are also a few annoying 
typographical errors, eg, page 15, 
Table 11-6 should read “2-VI.” Incon- 
sistency of terminology is also annoy- 
ing, eg, on page 131, the author uses 
“ee/Ib.,”” but elsewhere, “mis/kg.” or 
“Mi?” 

This is a worthwhile text and should 
be particularly valuable to the person 
who anesthetizes infants infrequent- 
ly. It suffers from the shortcomings 
discussed and should be considered 
supplemental to a sound understand- 
ing of basic neonatal fluid balance. As 
before, Bennett brings the impor- 
tance of understanding fluids and 
electrolytes in the surgical neonate to 
the attention of all anesthesiologists. 

SHIRLEY A. Graves, MD 
Gainesville, Fla 


Progress in Infertility, ed 2, edited by S. J. 
Behrman and Robert W. Kistner, 1,042 pp, $55.00, 
Little Brown & Co, 1975. 

In the 1968 edition of this textbook, 
it was the intention of the editors to 
“emphasize specific research aspects 
of infertility in the fields of genetics, 
reproductive biology, immunology, en- 
docrinology, and surgery.” The second 
edition contains 49 chapters with 60 
contributing authors and continues to 
pursue that intention, making several 
noteworthy changes. 

The sections “Ovarian Factors” and 
“Ovulation” contain three new chap- 
ters. The first deals with the diagnosis 
and therapy of gonadal abnormalities. 
This frequently confusing topie is 
discussed in a clear and concise 
manner. The second section discusses 
human embryo transfer. It is excep- 
tionally well written and is an excel- 
lent review of current information 
dealing with this controversial sub- 
ject. The third, “Implantation of the 
Human Ovum,” is well illustrated, and 
the material is covered succinctly and 
thoroughly. 

In the section “Endocrine Relation- 
ships,” the chapters involving assay 
methods for pituitary, steroid, and 
thyroid hormones have been rewritten 
or significantly revised, emphasizing 
the application of radioimmunoassay 
techniques. 

The section entitled “Male Factors” 
has been expanded to inelude the 
surgical treatment of male infertility, 
male impotence, and sperm capacita- 
tion. The chapter on sperm capacita- 
tion attempts to relate basic science 
information to potential clinical appli- 
cations in the areas of infertility and 
population control. 




















‘The section “Immunological Fac- 
tors” contains two additional chapters. 
dealing with the potential role o: 
antigonadotropins and steroid’ anti- 
bodies in reproduction control. A 
complete chapter is now devoted: to a 
discussion of both laparoscopic anc 
hysteroscopic techniques. 

Finally, a new section, “Contracep- 
tion and Infertility,” discusses the 
impact of population control, the phar- 
macology and clinical applications. of 
prostaglandins, and abortion in the 
field of human reproduction: In addi 
tion, a previous chapter discussing 
intrauterine devices has been ex- 
panded, and the chapter dealing witk 
oral contraceptives has been rewritter 
to emphasize the metabolic and long: 
term effects of these agents. =) 0 

This textbook provides a detailed 
insight into current research in th 
area of human reproduction. The 
major criticism is that it attempts in 
one volume to encompass an extreme- 
ly broad range of topics involving 
human. reproductive physiology. 
There is no doubt that it is a valuable 
comprehensive reference source for 
the physiologist, endocrinologist, and 
clinician interested primarily in the 
fields of infertility and reproductive ~ 
biology. However, because of its 
length and cost, this book is not likely 
to be of great general interest to 
individuals not primarily involved in. 
these fields. Re 

Davin W. KeLLER, MD 
St Louis Ta 


Books Received 
But Not Reviewed 


Trauma: Clinical and Biological Aspects, edited 
by Stacey B. Day, 379 pp, $24:50, Plenum Press, 
1975. 


Trauma and No-Trauma of the Cervical Spine, 
edited by Kenneth R. Kattan, 312 pp, $24.50; 
Charles C Thomas Publisher, 1975. 


Polymers in Medicine and Surgery, edited by 
Richard L. Kronenthal, Zale Oser, and E. Martin; 
335 pp, $17.50, Plenum Press, 1975. 


Current Topics in Critical Care Medicine, edited 
by W. C. Shoemaker and B. M. Tavares, 181 pp, 
$36, S Karger, 1976. 











Manual of Medical Care of the Surgical Patient, 
edited by Solomon Papper, 347 pp, $8.95, Little: < 
Brown & Co, 1976. 


Progress in Pediatric Radiology: Skull, Spine and : 
Contents, edited by H. J. Kaufmann, 271 pp, 
$52.25, S Karger, 1975. 


Lecture Notes on General Surgery: Tropical 
Supplement, by Douglas Roy, 74 pp, $8.95, JB 
Lippincott Co, 1976. 

Serum Protein Abnormalities: Diagnostic and. 
Clinical Aspects, by Stephan E. Ritzmann and > 
Jerry C. Daniels, 550 pp, $28.50, Little Brown & 
Co, 1975. 
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eS 8% of Your Patients May Die 
_ From Thromboembolic Disease’ 


Thromboembolic disease is increasing as 
a secondarily diagnosed condition. 


The following primary patient conditions 
exhibit an incidence rate for thrombo- 
embolic disease above the average. 
Therefore, these conditions should be 
considered “High Risk”. 


PATIENTS PER 1000 
i WITH THROMBOEMBOLIC 
PRIMARY CONDITIONS DISEASE 


Lymphatic and Hemotopoietic 
Neoplasms _ i E 9 
Unspecified Neoplasms 6 


Crush Injuries to Hip, Thigh, Leg 
and Ankle _ : 

Diseases of the Liver, Gall Bladder 
and Pancreas fue 


Superficial lacerations of the Hip, 
Thigh, Leg, and Ankle 43 

















These Patients Deserve 
Additional Protection Against 
Thromboembolic Disease... 


*“Basic data for use in this study were supplied by the Commission on 
Professional and Hospital Activities (CPHA), Anr: Arbor, Michigan: in 
these data the identities of individual hospitals. were not revealed in any. 
way. Although statistical testing was done at CPHA, any analysis, ; 
interpretation, or cenclusions based on the data is solely that ofthe 
Kendall Corporation and CPHA specifically disclaims responsibility for 


any such analysis, interpretation, or conclusion." 

















Anti-Embolism Stockings 








‘dangerous precursor to pulmonary Your Kendall salesman is. professionally tr 
? Inconsistent. Probability for in- help you implement a total prophylactic 
your hospital. Inservice guides, programs ta 
sures, and fitting charts eliminate the poss 
correct fit,improperuse. = = 
T.E.D.—Low cost m 
thromboembolic diseas 





COLACE prevents hard, dry stools common to constipation . . . 
does it without laxative stimulation. COLACE assists 
ristalsis by simply letting intestinal water permeate stools. 


| COLACE helps to prevent painful straining at stool—particularly 
-important in patients with delicate anorectal cisorders. 

Safe and non-habit forming... COLACE, the simple water way 

to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
e most widely use¢ 


dioctyl sodium sulfosucc 


Mead {dina .... 
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A Symposium on Cervical Spine Injuries 


Introduction to Symposium on Cervical Spine Injuries J. L. Babcock 637 
Management of Acute Spine and Spinal Cord Injuries 0... H. Feuer 638 
Cervical Spine Injuries (tte J, L. Babcock 646 


Surgical Stabilization of the Cervical Spine After Trauma E£. S. Stauffer, M. E. Rhoades 652 


Cencgenital Causes of Duodenal Ulcers in Adults ......._.... R. G. Naylor, G. L. Juler 658 


Esophageal Disruption From Blunt and Penetrating External Trauma 
C. W. Spenler, J. R. Benfield 663 


The =ros and Cons of Outpatient Breast Biopsy M. A. Lou, A. K. Mandal, J. L. Alexander 668 
Delayed Vein Repositioning ................ R. F. Foran, P. M. Levin, J. L. Cohen, R. L. Treiman 675 
Artithymocyte Globulin in Renal Transplant Recipients ...................... S. N. Chatterjee 680 


Reappraisal of Skin Flap Closure for Neonatal Gastroschisis 
J. Thompson, E. W. Fonkalsrud 684 


Recurrent Hyperparathyroidism o d. d. Livesay, D. G. Mulder 688 
Carcinoma of the Colon and Rectum 0... D. R. Miller, F. F. Allbritten, Jr 692 
Traumatic Rupture of Thoracic Aorta ............... CH. Dart, Jr, H. E. Braitman 697 


Aa Evaluation of Mediastinoscopy as a Guide to Diagnosis and Therapy 
K. J. Baggs, R. A. Braun 703 


` Sargical Treatment of Infective Valvular Endocarditis 0... B. A. Palafox, 
A. B. Gazzaniga, L. D. Thrupp, L. T. Iseri, J. E. Connolly 707 


Pərmanent Atrial Pacing 0c ttt d W. Calvin 712 


BZG Immunotherapy in Patients With Malignant Melanoma ........... C. P. Karakousis, 
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_ For insomnia 
in the hospital... 


The hospital can often be inhospitable 
to sleep... 


Unfamiliar schedule and surroundings, lack of 
privacy, nighttime disturbances — these can all 
contribute to hours of wakeful discomfort when 
the hospitalized patient should be asleep. This 
problem can be particularly serious if the petient 
has a history of insomnia prior to admissior.. 
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An effective sleep 

medication is one that 

can relieve insomnia in 
hospitalized patients... 

No sleep medication can counteract extreme 
“sleep disturbers.” But when indicated 
Dalmane (flurazepam HC!) can often 
provide relief from insomnia. It reduces 
nighttime awakenings, prolongs sleep and 
induces sleep rapidly in hospitalized 
patients — with the cenvenience of a 
Patients in one study single k.s. dose?" 
named what kept them awake... 


The “sleep disturbers” mentioned by patients on 
a heart surgery floor included cardiac monitor 
wires, noise in the corridors, a squeaky water 
faucet, the bedpan sterilizer, talking and the 
telephone ringing at the nurses’ station, and 
other patients receiving care.! Many of these 
disturbances were unavoidable. 
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= Summary of Objective Results? 
(avefags improvement over baseline) 






























































































































































And is relatively safe, 
seldom causing 
morning “hang-over 


Dalmane is generally well 
tolerated. It may be used in 
patients on chronic warfarin 
therapy; no unacceptable 
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fluctuation in prothrombin 
Dalmane Placebo Dalmane Placebo time has been reported>® 
(lurazepam (flurazepam Usual precautions should be 
HCl) 30 me HC!) 30 mg 





observed in patients with 

impaired renal or hepatic function; 

in the elderly and debilitated, 

initial dosage should be limited to 

15 mg to help preclude oversedation, 
i nesso ataxia. 





Dalmane (flurazepam HCI) 
significantly improved 
sleep induction and 
maintenance in 
hospitalized orthopedic 
patients*5 


When evaluated against placebo in 26 Consider 


subjects each, Dalmane was superior in 


reducing slzep latency and nighttime effectiveness 


awakenings and in prolonging sleep...over7 e ra 
consecutive nights following one baseline th h t ] 
no-medication night. Patients’ subjective ın eC OSpI a 


estimates agreed with objective 


a e Dalmane > 
M (flurazepam HCI 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 


© The convenience of a single h.s. dose 
, (© Fewer nighttime awakenings 
h © Clinical effectiveness proven in the 


sleep research laboratory is 
3 Seldom causes morning “hang-over” 





Please see fallewing page for ca ROCHE 
a summary of product information. 

















(15 mg may suffice in some patients). 
One 15-mg capsule h.s.— initial dosage for 
: elderly or debilitated patients. 


_@ Fewer nighttime 
awakenings 
m Increases total 


Relatively safe and 

well tolerated 

E Seldom causes morning 
- “hang-over” 


- Before prescribing Dalmane (flurazepam 
HCl), please consult complete product 
information, a summary of which follows: 
- Indications: Effective in all types of insomnia 
characterized by difficulty in falling asleep, 
quent nocturnal awakenings and/or early 
orning awakening: in patients with recurring 
_ insomnia or poor sleeping habits: and in 
acute or chronic medical situations requiring 
restful sleep. Since insomnia is often transient 
ad intermittent, prolonged administration is 
generally not necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCl, 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazardous 
occupations requiring complete mental alert- 
ness (e.g, operating machinery, driving). 
Use in women who are or may become preg- 
nant oly when potential benefits have been 
weighed against possible hazards. Not 
recommended for use in persons under 15 
years of age. Though physical and psycho- 





the hospital 


lurazepam HCl) & 


‘One 30-mg capsule h.s.— usual adult dosage 


logical dependence have not been reported 

on recommended doses, use cautior: in 
administering to addiction-prone individuals 
or those who might increase dosage. 
Precautions: In elderly and debilitazed, initial 
dosage should be limited to 15 mg to preclude 
oversedat‘on, dizziness and/or ataxia. If 
combined with other drugs having hypnotic 
or CNS-depressant effects, consider potential 
additive e‘fects. Employ usual precautions 

in patients who are severely depressed, or 
with latent depression or suicidal tendencies. 
Periodic blood counts and liver and kidney 
function tests are advised during reseated 
therapy. Cbserve usual precautions:in 
presence cf impaired renal or hepatic function. 


Adverse Reactions: Dizziness, drowsiness. 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, 
lethargy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 
have beer: reported. Also reported were 
headache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, G! pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occurrences 
of leukopenia, granulocytopenia, sweating, 
flushes, difficulty in focusing, blurred 
vision, burning eyes, faintness, hypotension, 
shortness of breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 
speech, confusion, restlessness, hallucina- 
tions, anc elevated SGOT, SGPT, tctal and 
direct bilirubins and alkaline phosohatase: 


f Proven effectiveness 
for insomnia in 


“he convenience of a single hs. dose 


Paradoxical reactions, e. g., excitement, 
stimulation and hyperactivity, have also. 
been reported in rare instances. 

Dosage: Individualize for maximum beneficial 
effect. Adults: 30 mg usualidosage; 15 mg- 
may suffice in some patients. Elderly or 
debilitated patients: 15 mgänitially until 
response is determined. 

Supplied: Capsules containing 15 mg or 

30 mg flurazepam HCI. 
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n to Symposium on Cervical Spine Injuries 637 
: Babcock, MD, indianapolis 





a Managemen’ of Acute Spine and Spinal Cord Injuries: 
x ola and New Concepts 638 
: | Hanry Feuer, MD, indianapolis 


x i Cervical Spine injuries: Diagnosis and Classification 646 
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- SOUTHERN CALIFORNIA CHAPTER OF THE AMERICAN 
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JAN 15-18, 1976 
' Congerital Causes of Duodenal Ulcers in Adults 658 
ober G. Naylor, MD, George L. Juler, MD, Irvine, Calif 


~: ‘Difficuk preoperative diagnosis: hypertrophic secretory gastropathy 
-uswally present. 











Esophageal Disruption From Blunt and Penetrating External Trauma 663 
‘È Wilgam:Spenter, MD, John R. Benfield, MD, Los Angeles 
© Contrast media esophagograms falsely negative in two instances. 
| The Pres and Cons of Outpatient Breast Biopsy 668 
; ‘Sister Mary Ann Lou, MD; Ashis K. Mandal, MD; Joseph L. Alexander, MD, Los Angeles 
$ Beginriing to use it for clinically “malignant” lesions. 
o Delayed Vein Repositioning: A Procedure for Improving Inadequate 
| Radial-ephalic Arteriovenous Fistulas 675 


‘Rober: F. Foran, MD; Phillip M. Levin, MD; J. Louis Cohen, MD; 
Richag L. Treiman, MD, Beverly Hills, Calif 


= _ Meving vein to superficial position ameliorates many difficulties. 
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stive Randomized Controlled Trial 680 
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ucy showed the technique to exert no beneficial effect. 

ppeaisai of Skin Flap Closure for Neonatal Gastroschisis 684 
Jess ‘Thompson, MD, Eric W. Fonkaisrud, MD, Los Angeles 

: Sixteen of 18 lived: hernia repair already accomplished in 12. 





















are Recurrent Hyperparathyroidism 688 
JamexJ. Livesay, MB, Donald G. Mulder, MD, Los Angeles 
Recommend histologic identification of all parathyroid glands. 
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EmpirinCompound with NON: 


RT foam ) 


There are other good reasons to make 
No. 4 the oral sequel to injectable 
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ever it hurts. 
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codeine phosphate* (64.8 mg) gr 1 


Each tablet also contains: aspirin gr 344, phenacetin 
gr 2%, caffeine gr 4. 


*Warning ~may be habit-forming. 

















‘GARAMYCIN’® Injectable, brand of gentamicin 

~ aullate,U.S-P. injection, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, U.S.P. equivalent 
to 40 me gentamicin. 

For Parenteral Administration. 


n serious gram-negative infections* 


40 mg./mi. Each mi. contains gentamicin sulfate 
equivalent to 40 mg. of gentamicin 





JARNING © 

atients treated with GARAMYCIN Injectable 
should be under close clinical observation 
because of the potential toxicity associated 

ith the use of this drug. 

` Otetoxicity, both vestibular and auditory, 
can occur in patients, primarily those with 
; preeristing renal damage, treated with 
GARAMYCIN injectable usually for longer 
“periods or with higher doses than 
recommended. 

GARAMYCIN Injectable is potentially 
‘nephrotoxic, and this should be kept in mind 
when it is used in patients with pre-existing 

impairment. 
lonitoring of renal and eighth nerve func- 
onis recommended during therapy of 
patients with known impairment of renal func- 
tion. This testing is also recommended in 
patients with normal renal function at onset of 





therapy who develop evidence of nitrogen 
retention (increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
sage adjustments or discontinuance 
of the:drag. 
In'event af overdose or toxic reactions, peri- 
- toneal dialysis or hemodialysis will aid in 
removal of gentamicin from the blood. 
: 7 Gerum concentrations should be monitored 
“| when feasible and prolonged concentrations 
above 12 meg./ml. should be avoided. 
-=u Concurrent use of other neurotoxic and/or 
nephrotoxic drugs, particularly streptomycin, 
> neomycin, kanamycin, cephaloridine, 
/ Mlomycin, polymyxin B, and polymyxin E 
(colistin), should be avoided. 

“The concurrent use of gentamicin with 
‘potent diuretics should be avoided, since 
certain diuretics by themselves may cause 
ototonicity. In addition, when administered 

- dntravenously, diuretics may cause a rise in 

- gentamicin serum level and potentiate 
neurotoxicity. _ 
USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 


















NDICATIONS: “GARAMYCIN Injectable is indi- 
cated. with due regard for relative toxicity of antibiotics, 
thetreatment of serous infections caused by 
susceptibie strains of the following microorganisms: 
: Pseudomonas aeruginosa. Proteus species 
Uindole-positive and indole-negative), Escherichia 
lebsiella-Enterobacter Serratia 


i studies have shown GARAMYCIN Inject- 
able to be elfective ir cemia and sericus infections 
the central nervous system (meningitis), urinary 
“tact, respiratory tract, gastrointestinal tract, skin and 

soft issue (including burns). 


oe 6 tọ susceptible organisms 


Det 


LM./V. 


e80mo/2ml. 





Bacteriologic tests to determine the causative organ- 
isms and their susceptibility to gentarnicin should be 
performed. 

Bacterial resistance to gentamicin develeps slowly in 
stepwise fashion: there have been no one-step muta- 
tions to high resistance. 

In suspected or documented grarm-negavive sepsis. 
GARAMYCIN may be considered as initial therapy. 
The decision to continue therapy with this drug should 
be based or the results of susceptibility tests, the 
severity of tne infection, and the important.additional 
concepts ccntained in the Warning Box. 

For suspected sepsis when the infecting erganism 
is unknown gentamicin may be administered in 
conjunctior with a penicillin type drug. Following iden- 
tification of the organism and its susceptibiity. appro 
priate antibiotic therapy should then be cortinued. In 
the neonate with suspected sepsis or staphylococcal 
pneumonia a penicillin-type drug is also usually indi 
cated as concomitant therapy with gentamicin. 

GARAM*CIN Injectable has been shown to be 
effective in serious staphylococcal infections. It may be 
considered n those infections when penicifins or 
other less potentially toxic drugs are contraindicated 
and bacterie] susceptibility testing and clinical judg- 
ment indicace its use. 

CONTRAINDICATIONS A history of hypersensi 
tivity to gemamicin is a contraindication to 8s use. 
WARNINGS See Warning Box. 


PRECAUTIONS = Neuromuscular blockade and 
respiratory paralysis have been reported in ‘he cat 
receiving high doses (40 mg./kg.) of gentamicin. The 
possibility o: these phenomena occurring ir man 
should be considered if gentamicin is administered to 
patients receiving neuromuscular blocking agents. 
such as succinyicholine and tubocurarine. 

Treatment with gentamicin may result in overgrowth 
of nonsuscentible organisms. If this occurs, appro 
priate therapy is indicated. 


ADVERSE REACTIONS: 

Nephrotoxicity: Adverse renal effects, as demon- 
strated by rising BUN, NPN. serum creatinire and 
oliguria, have been reported. They occur more 
frequently ir patients with a history of renal impair 
ment treated with larger than recommended dosage. 

Neurotoxicity: Adverse effects on both vestibular 
and auditorw branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness. vertigo. tinnitus. 
roaring in the ears and hearing loss. 

Numbness. skin tingling. muscle twitching. and 
convulsions have also been reported. 

Note: The risk of toxic reactions is low in patients 
with normal renal function who do not receve 
GARAMYC N Injectable at higher doses or for longer 
periods of time than recommended. 

Other reported adverse reactions. possibly related to 
entamicin, include increased serum transaminase 
SGOT, SGPT). increased serum bilirubin, transient 

hepatomegzly. decreased serum calcium: splenomeg- 
aly, anemia, increased and decreased reticuiocyte 
counts, granulocytopenia, agranulocytosis. ‘hrombo- 
cytopenia, purpura: fever, rash. itching, urticaria, 
generalized 2uming, joint pain, laryngeal edema: 
nausea, vomiting, headache, increased salivation. leth- 
argy and decreased appetite, weight loss, pulmonary 
fibrosis, hypotension and hypertension. 


DOSAGE AND ADMINISTR&TION 
GARAMYCIN Injectable may be given intramuscularly 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal function” 

Adults: The recommended dasage for 
GARAMYCIN Injectable for patients with serious 
infections and normal renal function is 3 mg/kg/day. 
administered in three equal doses every 8 hours. 

For patients weighing over 60 Eg. (132 Ib.), the usual 
dosage is 80 mg. ( 3 mil) three tines daily. For patients 
weighing 60 kg. (132 Ib.) or less, the usual dosage is 
60 mg. (1.5 ml) three times daily. 

In patients with life threateninainfections, dosages 
up to 5 mg./kg./day may be administered in three or 
four equal doses. This dosage sheaild be reduced to 
3 mg./kg./day as soon as clinical indicated, 

“In children and infants. the newborn., and patients 
with impaired renal function, doswqe must be adjusted 
in accordance with instructions set forth in the 
Package Insert. 

For Intravenous Administration: 

The intravenous administration of GARAMYCIN 
Injectable is recommended in those circumstances 
when the intramuscular route is rot feasible (e.g. 
patients in shock, with hematologc disorders. with 
severe bums, or with reduced muscle mass). 

For intravenous administratioren adults, a single 
dose of GARAMYCIN Injectable may be diluted in 100 
or 200 mi. of sterile normal salineor in a sterile solu- 
tion of dextrose 5% in water: in infants and children, 
the volume of diluent should be lass. The concentra- 
tion of gentamicin in solution in both instances should 
normally not exceed 1 mg./ml. (1%). The solution is- 
infused over a period of one to two hours. 

The recommended dose for intravenous adminis- 
tration is identical to that recommended for intra- 
muscular use. 

GARAMYCIN Injectable should not be physically 
premixed with other drugs, but should be administered 
separately in accordance with therecommended route 
of administration and dosage schedule. 


HOW SUPPLIED GARAMYCIN Injectable. 

40 mg. per ml.. is supplied in 2 mi. (80 mg) multiple: 

dose vials and in 1.5 ml. (60 mg} and 2 ml. (80 mg) 

disposable syringes for parentera/.adyninistration. 

Also available. GARAMYCIN Fediatric Injectable. 

10 mg. per ml.. supplied in 2 ml. {20 mg.) multiple- 

dose vials for parenteral administration. 
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For more complete prescribing details, consult 
Package Insert or Physicians Desk Reference. 
Schering literature is also available from your 
Schering Representative or Psofessional 
Services Department, Scheriag Corporation, 
Kenilworth, New Jersey 07033. 
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Author Responsibility. All accepted manuscripts are subject to 
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Statements m his work, including changes made by the copy 
~ editor. 
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8% of Your Patients May Die 
From Thromboembolic Disease* 


Thromboembolic disease is increasing as 
a secondarily diagnosed condition. 


The following primary patient conditions 
exhibit an incidence rate for thrombo- 
embolic disease above the average. 
Therefore, these conditions should be 
considered “High Risk”. 


PATIENTS PER 1000 
WITH THFOMBOEMBOLIC 
PRIMARY CONDITIONS DISEASE 


Lymphatic and Hemotopoietic 
Neoplasms 
Unspecified Neoplasms 6 


Crush Injuries to Hip, Thigh, Leg 
and Ankle 


Diseases of the Liver, Gall Bladder 
and Pancreas 


Superficial lacerations of the Hip, 
Thigh, Leg, and Ankle 43 











These Patients Deserve 
Additional Protection Against 
‘Thromboembolic Disease... 


*“Basic data for usein this study were supplied by the Commission on 
Professional and Hospital Activities (CPHA), Ann Arbor, Michigan. In 
these data the identities of individual hospitals were not revealed in.any 
way. Although statistical testing was done at CPHA, any analysis, 
interpretation, or conclusions based on the date is solely that of the 
Kendall Corporation and CPHA specifically disc:aims responsibility for 
any. such analysis, interpretation, or conchasion.” i 




































ngerous precursor to pulmonary Your Kendall salesman is professional) 
sistent. Probability for in- help you implement a total prophyla 
ficant. — your hospital. Inservice guides, 5 
sures, and fitting charts elimi 
correct fit,improperuse. 
T.E.0.—Low. cost m 

thromboembolic diseas 

hospital: ee 









leave the hospital- 
carrying resistant staph. 
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‘Treat these resistant staph 

_ infections as effectively in the TIF | 

-office as you do in the hospital. (oxac CIUIN SOQIU ) 
: *Ross,S. er al.: JAMA 229: 1075 (Aug. 19) 1974. 
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obe performed. 
important Note: When it is judged necessary that veat- 
ment be initlated before detinitive culture and sensitivity 
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be effective only in the treatment of infections caused by 
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“penicillin G-resistant and penicilin G-sensitive There have been well documente 
staphylococci. If the bacteriology report later indicates als with a Bistory of penicillin hype 
the infection is. due to an organism other than a penicilin 
Gresiant staphylococcus ; sensitive to oxacillin sodium, 
the physician i vised to continue therapy with a dru ig 
other-than oxacillin sodium or any other peniciilinase- 
resistant semisynthetic penicillin 
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staphylococcal isolates resistant to penicillin G outside 
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The Abstract 


the present day abstract that accompanies a scientific 

; paper isa relatively new concept. Since the beginning 

; of expository writing, there have been attempts to pull 

-things togetéer at the end, but there has been no standard. 

< In the heyday of German medicine in the last century, the 

- Zusammenzssung (“seizing together”) came into being, 

but i: was wuriable in length and content in conformance 
with the wham of the writer. 

The following advice given by Sir Clifford Allbutt, as 

< recertly. as 1923, shows the expressed need for such a 
summary ir-certain articles. 





On the eonczletion of a long thesis, or important scientific essay, 

it is well so deaw up a syllabus of the argument and to place it at 

the beginain in any case let the conclusions be set out succinctly 

at the ene: it's not for the author to compel the reader to peruse 
- his essay 











Morris Fshbein’s concept of the summary was, as 
recently as 7938, still unfocused, unsure, and unstandard- 
ined. 
- The summary—a brief abstract of the article—-may appear at the 
beginning oret the close. Not every article should be summarized. 
ose of more than average length (more than 1,500 words), those 
involyeamuch description of detail and technique and those 
aim aia complete survey of literature on the particular 
; ect demerd a summary. A brief digest of a long article in the 
¿introductory waragraph often will stimulate someone to read the 
2 article who cherwise would not.’ 













Tre preseares to organize the abstract into a standard 
form have wever been as compelling as they are today. 
Since Worle War II the proliferation of medical literature 
has accelersted. The Index Medicus now covers 2,400 

< journals, az.opposed to 1,200 before the war, and the 
abstract: has taken cn a new meaning that derives from a 
. dearer view of its two practical purposes. These are (1) to 
_ give in a imited number of words, the content and 
= message o the article so as to satisfy the need for 
o selectivizy. ia reading that shortage of time forces on us; 
and (2) to permit distribution of the salient points of the 
: - artide te-a wider audience than the readers of the journal 
in which its published. Abstract journals often reprint 
‘that component of the published article verbatim. 
-o What, then, exactly is the modern abstract? If one 
_. peruses the Deford English Dictionary, one finds “summa- 
. ty,” “synopsis, ” “conspectus,” “précis,” “epitome,” even 
_ “abridgemeat” and “syllabus,” in varying degrees of over- 
lapping s renymity with “abstract.” Should each of us try 
` to decide fer himself whether he prefers “an adding up,” “a 
seeing together,” “an overview,” “a precise stipulation, ay 
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cutting across,” “an abbreviation,” “a verbal synthesis,” or 


“a selective taking out or sampling”? No. We must not let 
the dead languages behind the words divert us from our- 
purpose. If I were to say that I prefer" ‘abstract” because it 
is the only one of the eight in the Oxford English 
Dictionary after which the definition “essence” appears, I 
would immediately invite the counterargument that “ab- 
stract” also implies “the removal of only part of. something, 
not necessarily the whole.” So be it. Essence is what we are 
after. i 
What rules should govern? The following oriifiine: was 
conceived for a recent course in medical writing. 


Guidelines for Preparation of the Abstract 


1. Restrict length to... words. The maximum number 
varies among journals. Most have agreed on 150. You. 
will write a better abstract if you discipline yourself to 
limit your abstract to an actual word count that you 
will not exceed, although you may well stay below 

2. Set down the substance of the article factually. U 
following format, but do not include the subhee 
ings: 

a. Problem 

b. Methods 

c. Results 

d. Conclusions 
The order of importance, and hence the priovity of 
space devoted, runs c, b, d, a. No more than one 
sentence should be devoted to d or to a, either of which | 
can often be omitted. The results selected to beo — 
reproduced in the abstract should be expressed in 
numbers. Use the past tense (the present can rarely be” 
used for a and d if the assumption therein can be | 
stated as established, universally accepted facts). z 

3. Avoid: oy 

a, Contents alone, that is, merely listing or describing 
the contents: “Ten cases are analyzed, and- the- 
results presented.” 

b. Convictions without supporting evidence (author’s 
prejudices). 

d. Conclusions alone, without the evidence on which 
they were based. : 

4. Suggestion: read several abstracts from your. office = 
journals and see which type best provides you with the : 
actual substance of the article. 

As an excercise, let us take an abstract from one of he 
articles in this issue and randomly pick that on page Teby- 

Karakousis et al. First, see if it passes muster according to 
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= forms that are only too often submitted with articles for 
. publication. 


Abstract 


Twenty-one patients with malignant melanoma received 
immunotherapy with BCG. Thirteen patients had adju- 
vant immunotherapy on a monthly schedule. Of these, eight 

with. regional lymph node metastases (stage ITI) had been 
treated by lymphadenectomy. Two of the stage IL patients 
“had tumor recurrences within one year, while six are alive 
oe and free of melanoma at a median interval of 22 months. 

The remaining five patients (stage I and II) had level 4 or 5 
(Clark classification) primary lesions. Their average 
~tumer-free survival has been 18 months, but there was one 

regional recurrence in six months. 

Eight patients received intralesional treatment with 
BCG. The extent of local response correlated inversely to the 
‘stage. of their disease. Higher doses of BCG or multiple 
simultaneous injections into the same lesion did not 
produce complete resolution of nodules in patients with far- 
advanced melanoma. In none was the course altered by 
intralesional therapy. 

The abstract, as it stands, gives, in approximately 135 
words (the prescribed limit in the ARCHIVES OF SURGERY), 
succinct information on methods and results. Although no 
introductory statement is made concerning the problem 
ddressed, this does not bother the reader exeessively, 
because the need for such a study is implied by the authors 
aving undertaken it at all. This omission is indicative of 
the lower importance of this element of the abstract. 
Conclusions are mentioned in the last sentence of this 
example, but they apply only to the eight patients 
eiving intralesional injections of BCG. A sentence 
xpressing the author’s conclusion as to the meaning of the 
_ Yesults in the 13 patients treated intradermally with BCG 
would have improved the abstract. To keep within the 
prescribed length, this would have required the removal of 
some words, which might have been done by deleting the 
part of the third sentence that mentions lymphadenec- 
tomy. Information that this was performed Coes not, 
against the background of the rest of the abstract, give 
dditional insight to the reader. 

‘When the above article was submitted, the demcnstrated 
satisfactory abstract came with it. If it had not been 
satisfactory, either the Editors would have rewritten it or 
requested that the author do so. Here are some examples I 
have prepared-of the three categories of unsatisfactory 
types of abstracts that editors so frequently receive. 


“Contents” 


_ Twenty-one patients with malignant melanoma received 

immunotherapy with BCG. Thirteen patients had adju- 

vant immunotherapy on a monthly schedule. Eight had 
stage III lesions, and five had stage I or stage II. 

ae Eight patients received intralesional injections of BCG. 
All 21 patients were followed up carefully. The group was 
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analyzed Por recurrence and survival rates, 
a sions drawn and recommendations made, 


-our requirements, and then let us prepare some samples 
_ based on the same article arranged in the three unsatisfac- _ 
__ tory categories mentioned. These will be examples. of | 









and conclu- 


“Convictions” 


“The authors studied 21 patients with malignant mela- 
noma receiving immunotherapy with BCG: Thirteen had 
adjuvani immunotherapy on a monthly schedule (eight 
stage ITF! and five stage I or II). Eight patients received 
intrales-onal injections of BCG. All patients were carefully 
followed up. 

It is the author's present practice, on tie basis of the 
information derived from this study, to treat patients 
intradermally with BCG on a monthly schedule, but not to 
use the entralesional method. 


“Conclusions” 


Twenty-one patients with malignant melanoma received 
immuno-herapy with BCG. Thirteen patients had adju- 
vant immunotherapy on a monthly scheduleweight stage LIT 
and five stage I or II. Eight patients received intralesional 
injections of BCG. The patients were carefully observed for 
recurrence and survival. 

On thz basis of this work, it is concluded that the 
intradermal method of BCG administration on a monthly 
basis, as described, holds promise, but that the intralesional 
method ia ineffective. : 

The differences between the examples on the one hand | 
and the proper type of abstract on the other seem obvious 
as one compares them. The one entitled “Conclusions” is 
stronger than the other two, but still does not give thë- 
supporting data that a careful reader would wish. In | 
conclusion, let me list three “don'ts.” Bo 

1. Dont place information in the abstract that is not in > 


the paper. For instance, it upsets a reader’s confidence if, 


when the paper has not been more precise than to say, 
“follow-up was several weeks,” the abstract suddenly says, 
“follow-up was six weeks.” 

2. Don’t necessarily use the same abstract that is 
submitted to a program committee for presentation of a. 
paper at a meeting. In that form, explanation is frequently 
given mere room and actual data less. Often, in any case, 
some of the data change between the time of the submis- 
sion of the abstract and the presentation of the paper. 

3. Don’t publish a summary in addition. The abstract 
should replace it completely. A list of conclusions at the end 
of the article, however, is most helpful. 

We writers of scientific articles find it difficult to 
appreciate that the majority of readers wiil not wish to 
bask in tne warmth of our felicitous prose. They want the 
essence cf our message in the shortest time and with the 
least effort possible—and they want facts, nət topics. 

RICHARD: WARREN, MD 
Boston 
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Introduction to Symposium 
on Cervical Spine Injuries 


James L. Babeock, MD 


Npinal cord injury is one of the most devastating acci- 
dents “hai man can incur and still survive. Until 
i relatively recent times, major paralysis from spinal injury 
wa fatal, as these patients invariably died of urinary 
tion, pulmonary complications, and sepsis from skin 
Oy cone E 
- Better: understanding of the pathophysiology of spinal 
injury patients, along with the advent of antibiotic ther- 
py, hae now made long-term survival not only possible, 
fact, expected. The development of specialized 
reatment centers, first in Europe and more recently in the 
United States, has offered to these patients not only 
urvival but a chance to return to a productive life within 
the limits of their disability. Nevertheless, of the estimated 
5,000 new patients each year with major spinal cord injury, 
only a few receive the skilled care that is available, and 
“many. continue in a dismal existence in chronic care 
hospital wards or nursing homes. Experience has shown 
` that, excepting those patients with high cervical lesions (ie, 
C-5 and above), most well-motivated patients can attain 
sufficient independence to live and work outside the 
_ hospital envirenment. The development of, and hopefully 
` the expansion of, regional spinal injury centers in the 
_ United States will provide optimal care for all with spinal 











































Ye 
Paralleling the interest in treatment of the sequelae of 
spinal i injury has been that in prevention and treatment of 
inal injury itself. After nearly two centuries of intense 
~ interest ard clinical experience, controversy still rages 
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over the indications for early operative intervention, either 
to “decompress” or to “stabilize.” In this symposium, Dr 
Feuer presents a comprehensive review of current 
progress in early treatment of acute spinal injury. Limita- 
tions of early routine laminectomy are becoming more” 
generally recognized. Biophysical and pharmacological. 
mechanisms to inhibit cord edema, ischemia, and autode- 
struction” offer promise of salvage of neural tissues in- 
reversible cord trauma. However, no treatment yet 
described has altered the pessimistic outcome of complete : 
cord interruption. 
Therefore, the logical thrust of current treatment must 7 
encompass every means of preventing aggravation of 
preexisting cord trauma, and to provide optimal cireum- 
stances for recovery of incomplete lesions. Thus, protection 
of the injured spine starting at the accident scene and . 
continuing until adequate vertebral stability is attained is 
the essence of early care. Recognition of spinal injury and 
its precise classification by roentgenographic studies is 
essential to treatment, but should not subordinate | 
continued protection of the injured spine. This symposium _ 
presents a review of roentgenographic techniques, inter- 
pretation, and classification intended for those readers 
who may be unfamiliar with these difficult studies. ve 
Surgeons have long recognized that certain spinal inju- 
ries are “unstable,” meaning that nonphysiologic: motion © 
may occur with minimal stresses across the injured verte- 
bral segments. It has been well documented that neurologie. 
function, either in nerve roots or the spinal cord itself, can 
deteriorate if excessive abnormal motion is allowed to 
occur at the injury site. Selection of those patients in whom - 
early operation is indicated to provide internal fixation — 
and to augment healing through bone grafting has been _ 
difficult. Drs Stauffer and Rhodes present a thesis for — 
selective application of early surgical stabilization, based : 
on their wide clinical experience. ~~ 
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Management of Acute Spine 
and Spinal Cord Injuries 


Old and New Concepts 


< Henry Feuer, MD 


-© The modern, positive approach to treatment of injuries of the 
_ cervical spine and spinal cord has produced excellent long-term 
survival, but less progress has been made in reversal of the 
: neurologic detect. Injuries to the spinal column are of four types: 
flexion-distocation, hyperextension, vertical compression, and 
_ totation. Those to the spinal cord also involve four categories: 
- morphologic damage, hemorrhage and vascular damage, struc- 
tural changes, and biochemical response. Experimental work 
has explored new adjuncts to conservative treatment, such as 
“norepinephrine antagonists, other drugs, and hypothermia. 
3 These results, and those of surgery on the experimental lesions, 
have been hopeful, but not definitive. Controversy surrounds the 
surgical vs nonsurgical treatment of clinical spinal cord injury. 
Operation is indicated tor roentgenographic evidence of bone 
ragments in the spinal canal, for worsening neurological symp- 
ms, and, possibly, if experimental evidence is to be followed, 
fe or surgical ‘decompression in the very early minutes or hours 
i (Arch Surg 1141:638-645, 1976) 


. hen dealing with spinal cord injuries, the mechanism 
W of injury, the deformities of the vertebra. column, 
and an accurate assessment of the neurological deficit 
“must. all be considered before initiating definitive treat- 
“ment. In 2500 Bc, as stated in the Edwin Smith Surgical 
- Papyrus, the deficits and complications of the patient with 
the injured spinal cord were not to be treated.’ Over four 
millenia later, in 1911, Allen? published a preliminary 
report on surgery of experimental lesions of the spinal 
cord. Thompson-Walker* and Frazier’ and Allen reported 
the devastating complications of spinal injuries in the 
British and American soldiers, respectively, in World War 
I-an approximately 80% mortality secondary to infections, 
bed sores, and catheterization.: During World War II, the 
modern era of treatment began. In 1943, Munro’s’ use of 
urinary tidal drainage, followed by Guttmann’s*® conserva- 
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tive treatment, rehabilitation, and use of antibiotics, 
helped to decrease mortality considerably. Controversy 
began to arise over conservative treatment vs surgical 
intervention concerning acquired neurological deficits and 
spinal instability. Beneš stated, “This [conservative treat- 
ment] means throwing in the sponge before the battle has 
begun .... The spinal cord should be freed from compres- 
sion at tae right time, permanently, and gently.”® Beatson 
commented on spinal instability, stating that “operations. 
are donz because surgeons think that spines may be 
unstable and thus it is safer to advise fusion. Perhaps this 
is safer for the surgeon, but is such open sargery safe for. 
the patient?” Recent experimental evidenze of the bene- 
fits of cryotherapy and chemotherapy in spinal cord inju- 
ries has added to the controversy, as have improved 
operations for spinal stability. Now, long-term survival 
rates of the spinal cord-injured patient with sterile urine 
have begun to approach a normal life spar, and with the 
low mortality, the cost of these injuries has become high- 
er." In tne following analysis, the multifaceted controver- 
sies will be presented. 


NORMAL ANATOMY 


The vertebral column acts as a support for the human: 
body and provides a passageway for the spinal cord and 
nerve roots. In the cervical region, there is a delicate 
arrangement of vertebral bodies, ligaments, muscles, and 
soft tissue, all integrated as a unit to provide mobility of 
the head, yet at the same time to render stability to the 
spine.“ The cervical spine has by far the greater mobility 
compared to the thoracic spine, which is supported by the 
rib cage arcade. Within this bony investment are the 
dura, arachnoid, subarachnoid space, and the spinal cord 
tightly invested by the pia mater. For the most part, the 
subarachnoid spaces in the cervical area are fairly gener- 
ous, diminishing in capacity as the theracic area is 
entered.™ 

When considering the stability of the spine, the intact- 
ness of tae vertebral bodies, laminae, intervertebral disks, 
anterior longitudinal ligament, posterior interspinous liga- 


“ment, ligamentum nuchae, and the facets and their cap- 
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sules mus. al be considered.’ When dealing more specifi- 

-cally with neurological deficits, the dura mater and arach- 
noid, botk scrong connective tissue membranes, the pia 
‘mater, spma. arteries and veins, the small intramedullary 
vessels, amd ‘astly the neural tissue itself are all important 
considera‘iozs.” In addition, the cerebrospinal fluid and 
vertebral colamn provide hydraulic and mechanical protec- 
tion in the normal setting.” 


MECHANISMS OF INJURY TO THE SPINE 


The four major mechanisms resulting in spinal injuries 
are flexicn-Gislocation, hyperextension, vertical compres- 
sion, and rotation. A pure flexion injury causes a wedge 
fracture, an# does not rupture the laminar-spinous liga- 
ment complex. The more severe fiexion injuries cause the 
: anterior subluxation or dislocation, with the 
superior kody displayed anteriorly. The intervertebral disk 
is always«damaged, and there may be retropulsion of disk 
fragments. Also, with the flexion injury, there may be 
disruptioa cf the ligamentum nuchae, posterior longitu- 
dinal ligament, ligamentum flavum, and dislocation of the 
articular faeets. These: injuries occur most frequently in 
the C-5 ta C-7 levels.” 

With mil hyperextension injuries, there may be an 
inward bulging of the ligamentum flavum. With more 
severe hrperextensicn, a complete transverse fracture of 
one of the lewer cervical vertebral bodies may occur below 
the levelof the pedicle, occasionally associated with disk 
disruption, 4 combination of the hyperextension and back- 
ward shearing forces may cause a subluxation posteriorly 
of the upper part of the cervical spine and the lower part at 
the fractare site or disk, Frequently, there is spontaneous 
reductiono2 the displacement due to the elasticity of the 
soft tissues.” 

Vertical compression causes the burst fracture. Usually, 
the intervertebral disk ruptures into the body of the 
vertebra. with the resultant burst. The rotation injuries 
occur in eembination with the above mechanisms, and 
usually xesult in unilateral fractures of the pedicles and 
facets, oveasionally resulting in interlocking facets. 

The state of museular tone appears to have a notable 
influence. cn the ability to produce vertebral column 
lesions. This observation has its clinical analogs, one being 
the diviag injury, the other the lack of injury in an 
intoxicated driver. In the diving injury, muscle tone is set 
and frequertly cervical spine dislocations occur from a low- 
impact ‘ore. On the other hand, the muscles of the 
intoxicaved. driver are usually relaxed, and this may well 
result inon:y minor vertebral column injuries despite high- 
impact forces of an auto crash. 


MECHANISMS OF INJURY TO THE SPINAL CORD 


Injury. te the spinal cord involves simultaneously the 
meninges, Wood vessels, and neural tissue.’* The character- 
istics of she injury are multiphasic, and should be related to 
the folloeing four aspects of measurement: (1) morpholog- 
ical damage to the eord, (2) hemorrhage and vascular 
damage. (> structural changes of the white and gray 
matter, and (4) subsequent biochemical response to the 
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trauma. All of these are directly induced by the impact 
force, whatever it may be—a force, when dealing with 
humans, that has never been truly calculated.“ For the 
most part, even with severe spinal injuries, the dura mater 
and arachnoid remain intact. Even the anterior and poste- 
rior spinal arteries are usually preserved. However, with 
mild grades of trauma, small intramedullary vessels may 
be damaged, which in turn leads to hemorrhage and tissue 
disruption. It is the traumatic disruption of these vessels 
that causes decreased flow through the tissue leading to 
hemorrhagic necrosis of the central gray matter, and 
subsequent cystic and vacuolar changes extending into the 
white matter. Ultrastructural alterations consist of 
opening of the tight junctions of the vascular endothelium, 
separation of endothelium from the basement membranes, 
and the accumulation of numerous platelet thrombi.” 
These alterations lead to protein extravasation and subse- 
quent edema.” Comparable changes are not found in the 
white matter. These findings are most likely the result of 
the initial direct trauma. With more severe grades of 
trauma, it has been suggested that there is immediate and 
permanent functional loss of the axonal cell membrane in 
the white matter.” This loss of function may be secondary 
to edema that manifests itself by enlargement of the 
periaxonal spaces, as well as swelling of the axons.” In 
summary, two concepts must be kept in mind. First, the 
primary pathological changes may be secondary to an 
alteration of the microcirculation; second, there may be 
some injurious metabolic reaction after the trauma. Thus, 
if either the microcirculation can be supported and 
restored rapidly enough or the basic pathological processes 
can be identified, perhaps these potentially reversible 
changes can be treated. Still, there remains some reluc- 
tance to accept these possibilities because of the classical 
view that neurenal injury within the central nervous sys- 
tem is irreversible, as there is no evidence that a neuron 
originating and terminating in the central] nervous system 
can regenerate after trauma. However, anterior horn 
cells whose main axons leave the spinal cord may survive; 
also, the spinal ganglia may regrow through their central 
processes into the spinal cord.’ 


PATHOPHYSIOLOGY OF EXPERIMENTAL 
SPINAL CORD TRAUMA 


Most of the experimental designs have employed the 
open laminectomy and weight-dropping technique, al- 
though epidural cuffs have also been used. The animals are 
injured with a force sufficient to render them paraplegic 
immediately, at a time when minimal change in the light 
and electron microscopical examination of both the central 
gray and lateral white matter has occurred.” It has 
essentially been accepted that in larger mammals a 345- 
gm/em force causes moderate injury, a 420-gm/cm force 
causes spastic paraparesis, and a 450-gm/cm force causes a 
lasting paraplegia. The major microscopical abnormali- 
ties resulting from this trauma are progressive central 
gray hemorrhagic necrosis, with cystic and vacuolar 
changes extending into the white matter.” These changes 
have also been found to be secondary to ischemia, vascular 
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stasis, hypoxia, and edema, all of which are founc following 
trauma to the spinal cord. Unanswered questions and 
controversy have arisen as to whether the major functional 
impairment occurring in the surrounding white matter is 
produced primarily by initial mechanical impact of the 
trauma or secondarily by the pathological events taking 
place in the gray matter.” 

A major controversy surrounds the role of the monoam- 
ines, namely dopamine and norepinephrine, which may act 
as reurotransmitters in the brain and spinal ecrd. Oster- 
holm and Mathews demonstrated elevated tissu2 levels of 
norepinephrine in injured cat spinal cords and found 
dopamine levels decreased." Hedeman et al” and Naftchi 
et al” both reported that the norepinephrine levels were 
decreased or unchanged, while dopamine levels had 
increased. It has recently been advanced that the catechol- 
amines accumulating at the cord-injured site are mainly 
peripheral, and represent an uptake mechanism ‘nto white 
matter as a reflection of cord microperfusion. The 
discrepancies in previous results may have been due to the 
assay techniques employed.” This latter theory may be 
supported by a reported fivefold to sevenfold increase of 
norepinephrine within one to two hours in areas of injury 
that far exceeds the potential of the intrins:c central 
nervous system resources.” Other investigators have found 
that after traumatic paraplegia, a hyperperfusior. occurs in 
the white matter in response to an increased metabolic 
demand or, more probably, from a luxury perfusion state, 
with loss of autoregulation and subsequent vascular dila- 
`- tion as a direct result of the trauma, or in relation to the 
nearby necrotic tissue in the center of the cord. At the 
same time, there is diminished perfusion of the gray 
matter that in turn leads to tissue hypoxia and subsequent 
coagulation necrosis of up to 40% of the central gray 
matter.’*3? 

Loss of axonal function in the white matter has been 
related to edema secondary to changes in the certral gray 
matter, and also to the initial trauma. Klatzo® has 
suggested that systolic blood pressure may play an impor- 
tant role in providing the motive force propelling the 
edema fluid through the white matter; however, Dohr- 
mann” postulated that the biphasic nature of zhe blood 
flow pattern in traumatized tissue seemed to be related to 
events occurring locally in the spinal cord, and unrelated to 
. changes in the systemic circulation. Kobrine et a 
suggested that the initial trauma immediately and perma- 
nently disrupted function of the axonal cell membrane in 
the white matter, either by interfering with the selective 
` permeability of the membrane to sodium and potassium, or 
in. some way altering the ability of the axonal membrane to 
~ eonduct an active potential. 

In view of these experimental findings, it is inzeresting 
that animals injured with a force causing transient para- 
plegia showed a worsening of the central lesior as they 
were clinically improving. It may well be that the observed 


_ evolution of the central lesion may in effect be an epiphe- 


nomenon caused by the initial trauma or release of some as 
yet unknown substance, but with no cause and efect rela- 
tionship to the devastating neurological deficit.” 
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TREATMENT OF EXPERIMENTAL SPINAL CORD 
TRAUMA 

Despite the pathophysiology of spinal cord trauma 
remaining somewhat unclear, many techniques have been 
devisec to preserve the function of the spinal cord. Chemo- 
therapr, cryotherapy, and surgery have been used to try to 
prove specific theories related to the pathsephysiology. 

On tae basis of Osterholm’s* conclusions that norepi- 
nephrine plays an important role in hemorrhagic necrosis 
of the central gray matter, drugs that inhibit norepineph- 
rine synthesis or deplete catecholamines, such as FLA-63/ 
AB, metyrosine, reserpine, and phenoxybenzamine hy- 
drochloride, have been used. All reduced central 
hemorrhagic necrosis significantly (P < .0@1), but toxicity 
and necessity for pretreatment were noted drawbacks.” 
Hedeman et al”, finding dopamine levels increased, 
showed metyrosine to be ineffective unless given prior to 
injury, but found haloperidol beneficial. De la Torre et al“ 
also found metyrosine to be ineffective. 

Glucccorticoids, which apparently help maintain vascular 
and celular membrane integrity, have been shown to de- 
crease the size of the central hemorrhagic lesions and to 
stabilize the white matter,?*** but the occasional dramatic 
effects on the functional recovery of injured animals 
remains unexplained.” Functional recovery has been 
further enhanced using steroids in combination with 
aminocaproic acid.” Dimethyl sulfoxide, with its anti- 
inflammatory, diuretic, vasodilatory, and cryoprotective 
propert:es, has also shown promise.” 

Evidence that hypothermia exerts a protective effect on 
the core by lowering metabolic demands and limiting the 
degree of edema and hemorrhage has resulted in the use of 
various iced saline solutions for irrigation fallowing injury, 
and widespread success for good functional recovery in 
cats, dogs, and monkeys has been achieved..Irrigation flow 
rates of 100 to 500 ml/min and irrigation times of two to 
three hcurs have been used, with up to 100% of the animals 
having good functional recovery." However, Ducker 
and Hamit” reported less than optimal results with cord 
cooling, and Black and Markowitz,“ using a 300-gm/em 
force in monkeys, found that the control group did better 
than those with hypothermic perfusion. Subsequently, 
Tator ard Deecke* found normothermic perfusion of more 
benefit than hypothermic perfusion, and postulated that 
the perfusate might be removing an as yet unknown 
noxious substance. Recently, Thienprasit et al reported 
excellent results with delayed hypothermic perfusion in 
cats. The cooling was effective when administered as long 
as six hours after injury, and, in addition, the dura was not 
opened, thus placing more emphasis on the value of 
cooling. 

Surgical intervention consisting of durotomy, rhizotomy, 
and myelotomy have been found effective. Durotomy was 
thought to be beneficial if cord swelling abliterates the 
subaracknoid space. Rhizotomy and myelotemy have been 
advocated for protection against central hemorrhagic 
necrosis: Pial opening has been criticized because it may 
allow disruptive extrusion of normal cord tissue. 

The clinical applicability of many of these studies may be 
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challenged because the lesions are produced by an open 
method, i, Mme laminectomy; thus, the spinal cord has 
already keer. pretreated with a decompressive laminec- 
“tomy befere tae injury is produced. Also, the time course of 
spinal sheek is considerably different between animals and 
man—an anexplained phenomenon. Thus, there are many 
variables and obviously a great deal concerning spina! cord 
injuries remains unexplained.” 


INITIAL TREATMENT 


A caretul, complete evaluation of the patient’s general 
physical anc neurological status is essential in order to 
understand tke condition of the patient and his prognosis, 
and to estab ish priorities of treatment.” Treatment of the 
spine-injured. patient must begin at the scene of the 
accident. The breathing pattern must be noted, and respi- 
ratory assistance given if necessary. The neck must be 
maintained ‘a a neutral position; if possible, securing the 
head. anc teank to a solid flat surface is preferred.” 
However. if me patient is unconscious, it may help to keep 
him in a lateral position so that the oropharynx can drain.” 
Use of traction-in transport is discouraged because jostling 
of the traction apparatus may occur.*’ 

On arrive: at the emergency room priorities are the 
same. If breathing abnormalities are noted, respiratory 
assistance mast begin immediately. Tracheostomy should 
be avoided © possible because it may interfere with an 
early anterie* fusion.” A history may yield the mechanism 
of injury. Onset of motor or sensory deficits or both, and, if 
present, the level of the lesion, must be documented. If 
there is Eypotension with or without bradycardia with no 
apparentexizaneura’ cause, sympathetic denervation may 
be presemt asa result of spinal cord injury. Vasopressors 
are more satély used in this situation, as fluid management 
may lead = overinfusion and subsequent pulmonary 
edema.” 

Roentgenszraphic assessment, initially obtained from a 
lateral cervical spine film, must include C-7 and T-1. 
Swimmer and open-mouth views may be helpful.*** 

With a spinal cord injury, the urinary bladder is atonic 
and catheterzation is necessary. Intermittent catheteriza- 
tion, on s fecr- to six-hour basis, is preferred.” If the cord 
lesion is ccmplete when the patient is first seen, the 
avoidance of complications of paraplegia or quadriplegia 
must be xep: in mind. More specific details of treatment 
will be owtlised under the spine and spinal cord treatment 
sections. 


TREATMENT OF SPINE INJURIES 


Nonsurgieal vs surgical treatment of spine injuries 
without mearological deficits has been the subject of 
numerous- cebates during the past two decades. Even 
among taose advocating surgical treatment, controversy 
has arisen between those favoring either the anterior or 
posterior approach te fusion. 

A few. major points remain important in all spine 
injuries, Thespinal cord must be protected from damage at 
all times® Correction of the bony abnormalities is desir- 
able, anc: subsequent stabilization is necessary to achieve 
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the protection. There is even disagreement as to what 
should be termed stability. Cheshire’ defined stability as 
the absence of any abnormal mobility between any pair of 
vertebrae, with or without pain or other clinical manifesta- 
tions, when lateral roentgenograms of the cervical spine 
are taken in flexion and extension at the conclusion of the 
conservative treatment of the fracture or fracture-disloca- 
tion. On the other hand, Penning’ defined instability as 
abnormal mobility that can be expressed in degree and 
number onone or more levels and in one or more positions. 
The degree of mobility, too, may be questioned, as there 
may be ample mobility of the cervical spine, especially in 
infants. However, the continued existence of a dislocation 
may not per se mean instability.” 

Certain spine injuries that are usually stable, such as the 
subluxations, compression fractures (wedge and burst 
variety), Jefferson fracture (ring of atlas), hangman frac- 
ture (C-2 neural arch, with or without dislocation of C-2 on 
C-3), extension injuries, fractures of lamina, pedicles, and 
facets, and spinous process fractures are for the most part 
treated nonsurgically, ie, with reduction by traction, immo- 
bilization by traction or collar, plaster, halos, or braces. 
More specifically, subluxations are usually reduced by 
extension and then immobilization with a collar, brace, or 
plaster, and ambulation is very early. If marked instability 
should persist, which is most uncommon, fusion may be 
necessary." Mild anterior compression fractures may be 
treated with a hard collar or bracing. More severe compres- 
sions with bursting require skull traction followed by 
bracing. Verbiest? and Cloward have advocated early 
anterior fusions for severe wedge and burst deformities to 
prevent angulation, but Clawson et al maintain that 
anterior fusion in fact does not prevent kyphotic deformi- 
ties. Compression fractures of the thoracic spine are 
treated with bracing. Jefferson fractures, usually neuro- 
logically innocuous, are treated with traction and plaster 
immobilization®** Hangman fractures are treated with 
traction, immobilization, and bracing, although internal 
fixation with wiring of the lamina may allow much earlier 
ambulation. Extension injuries, usually stable in flexion, 
can be treated with a collar that prevents extension." In 
most cases, skeletal traction is usually maintained for six 
to eight weeks, and collars, plaster, or braces up to 12 weeks 
after the injury. 

The unstable fractures require reduction and immobili- 
zation. The immobilization must be continued until there is 
roentgenographic evidence of healing. Considerable 
debate continues over the means by which to achieve 
stability. All require skeletal traction with tongs; 4.5 kg of 
traction are used initially, increasing by increments of 2.2 
kg until satisfactory reduction is achieved. Up to 18 to 23 
kg may be used, with constant observation of the patient to 
note any changes of the neurological status. Distraction of 
the vertebral bodies must be looked for on x-ray films, as 
overextension of the spinal cord has resulted in severe, 
permanent neurologic deficits.** If reduction is not possi- 
ble, most. agree that surgical intervention is indicated, 
although Bailey” recently reported a severe C-5 on C-6 
fracture-dislocation that was not operated on for fear that 
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a great neurological deficit would oecur. 

Conservative management as reported by Cheshire“ in a 
series of 224 patients, of whom 212 were treated conserva- 
tively (153 by tongs and traction, 59 by collers alone), 
demonstrated 5.4% (12) with late instability. Twelve had 
early surgery due to failure of reduction by traction. Many 
others have reported satisfactory results with conservative 
management, and condemned operative intervention.” 
Conservative management has the merit o? relative 
simplicity. The presence of serious injury elsewhere, or of 
preexisting disease, such as osteoporosis, both of which 
would make an operation more hazardous, often resolves 
the question of management. 

Fracture-dislocation of the atlantoaxial region, as well as 
fractures of the dens with displacement, traditionally have 
beer treated by reduction with traction and immobiliza- 
tion. Odontoid fractures without displacement may be 
treated with plaster fixation." Alexander® has noted 
that if a fracture occurs into the body of C-2, rather than 
across the base, the fracture may be relatively stable and 
heal readily with immobilization. In contrast, fractures 
across the base or isthmus of the odontoid heal poorly, and 
internal fixation is advocated. Hentzer et al reported 
nonunion in four of seven atlantoaxial fractures treated 
conservatively, and thus prefer early fusion. Hentzer et al® 
and Osgood® noted that several of the conservatively 
treated patients had developed cord symptoms. Some 
suggest a halo for those who cannot tolerate surgery.** 
The proponents of early operative intervention stress the 
impertance of frequent nonunion, early ambulation with 
short hospital stays following surgical fixation. and the 
short-term necessity of external devices. The surgical 
management consists of fixation by wiring of the lamina 
of C-1 and C-2, and occasionally C-3, or bone fusion 
posteriorly from C-1 to C-3. The wiring and fusicn may be 
done together. Methyl methacrylate has also been used for 
fusion. Another approach, transorally, has not met with 
enthusiasm.** Overall, surgical results have been very 
satisfactory. 

Thoracic spine posterior fracture-dislocation may be 
decompressed posteriorly and immobilized.'*:" The rib cage 
lends a great deal of stability to the thoracic spine. Lumbar 
fracture-dislocation requires reduction and immobiliza- 
tion.” 

Several reasons for and against early fusion have 
already been mentioned. The theoretical value of early 
fusion is in ensuring both immediate stabilization for early 
mobilization and permanent rigidity. ° Arguments against 
fusion concern mainiy the necessity for any operation and 
` the difficulty of obtaining fusion. If conservative manage- 
ment is elected and instability persists, then surgical 
intervention must be considered. This is frequently the 
case when both anterior and posterior elements are 
disrupted, or if the posterior ligament complex is 
ruptured.“ If surgery is elected, then the advantages and 
disadvantages of the anterior and posterior approaches 
must be considered. The following resumé is confined to 
instability of the spine without neurological deficits pres- 
ent. 
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The advantages of an anterior interbody fusion are 
generally as follows. Mobilization is earlier." -*" One 
must remember, however, that the spine is not stable 
immediately after surgery.*’** External support is usually 
only necessary for approximately six weeks. Occasionally, 
with severe instability, continued skull traction may be 
necessary to prevent displacement of the bone plug.” 
There is quicker consolidation, and fewer segments are 
stiffened.** It is easier to obtain bony fusion anteriorly.” 
Serious injury to the disk bond and extrusion of disk or 
bone fragments are more easily approached.'** Consid- 
erable destruction of the vertebral body may be more 
easily managed with placement of large bone grafts.” 
There is minimal loss of blood and minimal damage to 
tissue. If necessary, with open wounds, the major vessels 
may be explored.'**° The supine position is better toler- 
ated, especially in the elderly and obese, and the procedure 
may be done with the patient under local snesthesia.***** 
If a tracheostomy is present, the appreach is not as 
acceptable." The Cloward technique is now advocated by 
many, but with marked instability; the preformed dowel of 
the Cloward procedure may not be as good as the bone plug 
of the Smith-Robinson technique.” 

If there is gross disruption of the posterior ligamentary 
complex, or if the reduction of posterior elements, such as 
interlocking facets, is not possible, the posterior approach 
is preferred.*™ Rotary injuries, fracturing facets, or pedi- 
cles are better approached posteriorly.* The posterior 
fusion techniques of Rogers, Alexander,” and McLaurin®™ 
using wire and bone, wire and acrylic, and wire, respective- 
ly, have been highly successful. 

Certainly, neither approach guarantees an exact reduc- 
tion. Lcng-term follow-ups have revealed degenerative 
changes outside the fused area.” Obviously, each patient 
must be treated individually, and experience and good 
facilities will help dictate the proper management. 


TREATMENT OF SPINAL CORD INJURIES 


For many years, many severe spinal cord injuries have 
been treated with decompressive laminectomies. Laminec- 
tomies for spinal cord injuries resulting in complete senso- 
rimotor paralysis have almost universally failed to be of 
any benefit.” In general, forms of treatment have been 
shown to be ineffective in man largely because the time 
interval vetween the accident that results imthe injury and 
the adm:ssion of the patient to the hospita! equipped and 
preparec to administer emergency treatment is too long. 
Preparation for and performance of the decompressive 
laminectomy takes a moderate amount of time.” It is on 
this time factor that recent experimenta! research has 
based its hopes, as noted previously. In the past as well as 
presently, aggressive policies have been based on the 
concept zhat, in many instances, the spinal lesion is not 
instantaneously complete and probably requires several 
hours to become irreversible.” Another variable, the quan- 
titation cf physical forces producing the injury, is governed 
by chanee, but is undoubtedly important” The classical 
view that central nervous system neuronal injuries are 
irreversible may have to be set aside if pregress is to be 
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made.” 

In the freatment of spinal cord injuries, restoration of 
normal sp: nalbalignment is desirable but not always neces- 
sary. The immediate use of corticosteriods may be helpful, 
athough «here has been no proved benefit of their use.” 
The conservative treatment of severe spinal injuries is 
traditionaily immobilization and skeletal traction. Gutt- 
mann” beReves that rehabilitation should take precedence 
over operative intervention. Walker has stated that the 
majority ef patients with closed cervical cord injuries did 
batter with skeletal traction than with decompressive 
operations because the mildly swollen, discolored cord was 
easily. damaged by manipulative procedures. The indica- 
tions for conservative management or contraindications to 
operative intervention are as follows: (1) patient in shock 
from associated injuries; (2) acute central cervical spinal 
cord injury; (8) rapid and substantial improvement in 
neurological function; (4) extremely high level of injury; 
and (5) flactwating paraparesis or quadraparesis with a 
pattern of vascular recovery.’***"77 Tarlov” has stated 
that. a pelicy of watchful waiting is reasonably safe, 
provided che loss of spinal function is not complete. A 
farther argument for conservative management has been 
presented by Morgan et al, who evaluated a series of 
patients with incomplete spinal cord injuries who were 
admitted to arehabilitation center. They noted that some 
o? the patients who had a laminectomy had some loss of 
function, whereas none. of those who were treated nonoper- 
atively had deteriorated. They did state that the study 
included only those patients who had to go to a rehabilita- 
tion center, and obviously the ones with good recovery 
would not have been there in the first place. Other authors 
think that deeompression by laminectomy and durotomy 
should not be done because it might result in violent 
extrusion ‘of part of the softened cord." 

One definite indication for operative intervention is the 
progressien of neurological signs. If there is imme- 
diate improvement followed by the arrest of this improve- 
ment after several hours, possibly indicating mechanical 
interfererce with recovery, laminectomy should be consid- 
ered.” Surgery has been advocated for complete subarach- 
noid block, compound fractures, penetrating wounds of the 
spine, bore fragments in the canal, acute anterior spinal 
cord syndrome, and decompression of important cervical 
roots.” Tas presence of a complete subarachnoid block 

“brings up ‘the question of the value of lumbar puncture and 
myelography. Braakman and colleagues noted that 
lumbar panemres did not seem to affect the outcome 
whether the patient was operated on or not. For lumbar 
puncture, positioning of the patient with an unstable 
fracture could be a problem. If the lumbar puncture is to be 
done, myelography should be considered. This poses the 
question ef myelography in the presence of bloody cere- 
brospinal fuid, which in itself might be a contraindication. 
For the myelegram, the lateral cervical puncture at C-1 to 
C-2 migh: be more appropriate." A myelogram can be 

alpful and indicated. when the neurological deficit, 
particulary if progressive, does not look compatible with 
the level avdegree of the spinal column abnormality shown 
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on plain roentgenograms,” It is also suggested that with 
the anterior cervical spinal cord injury syndrome, myelo- 
graphy might be helpful in determining whether there is 
disk extrusion." 

Several small series have been reported on the use of 
hypothermia for complete or nearly complete spinal cord 
injuries. In 1970 Selker,’* used ice-water irrigation on the 
injured spinal cords of four patients. All were evaluated 
and operated on within three hours from the time of injury. 
He noted essentially no recovery, except for a few 
segments in one patient who, he conjectured, may well 
have benefited from the rapid decompression alone. White 
et al” described five patients treated with hypothermia, 
with some benefit in three; Negrin’ described one patient 
who received no benefit. In 1973, Meacham and McPher- 
son” reported a series of 14 patients, using the following 
criteria: immediate and complete loss of spinal cord func- 
tion, as accurately as could be determined by history and 
examination; no other major injury; and an anatomically 
intact spinal cord seen intraoperatively. Corticosteroids 
were given initially, and then a three-level laminectomy 
was done, followed by three hours of spinal cord perfusion 
with saline at 4C. The intervals from onset of injury to 
operation were approximately three to eight hours. There 
was a 28% mortality; 50% showed some degree of functional 
return. Of these, two showed only a patchy area of sensory 
return, two had return of bladder control, and three 
recovered sufficient motor and sensory function to permit 
ambulation with appropriate bracing (one of these patients 
had a fracture atthe T-12 level). Meacham and McPherson 
also recommended this method only in circumstances 
where it could be undertaken as a clinical experiment. 
White * also stated that statistical proof was still lacking. 
He raised the question as to whether the spinal cord cooling 
should be carried out longer, because of experimental 
tindings showing that the destructive processes may last 
for many days. 

Presently, the final outlook for most paraplegics and 
quadraplegics has not been basically changed by either 
surgical removal of impinging bones or disk fragments, 
local hypothermia, or massive corticosteriod therapy. 
Evidence that chemotherapy may help prevent central 
hemorrhagic necrosis yet to be shown clinically. 


COMBINED TREATMENT OF SPINE AND 
SPINAL CORD INJURIES 


The treatment of spine and spinal cord injuries has been 
presented separately in the previous section. Many times 
the two are inseparable. The arguments for conservative vs 
surgical management are essentially the same, although a 
few additional points should be made. If there are frag- 
ments of disk or bone anterior to the cord, the anterior 
approach is favored by most surgeons™'° On the other 
hand, if the disruption and compression is situated poste- 
riorly, the laminectomy is favored. In the rare occurrence 
of severe disruption anteriorly and posteriorly, a combina- 
tion of anterior fusion and laminectomy would probably 
cause more instability than either alone. Also, the advo- 
cates of the anterior interbody fusion have stressed the 
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importance of early ambulation. and rehabilitation. 
However, with severe cervical spinal cord injuries, Clawson 
et al noted that the patients all stayed in the acute care 
facility for five to six weeks, despite the fusion. 

Anterior compression of the spinal cord is frequently 
produced by acute injuries of the thoracic spine, and the 
laminectomy has sometimes been used for dscompres- 
sion.” However, the thoracic spine fractures with forward 
angulation and anterior compression may make the anter- 
olateral costotransversectomy approach more logical for 
removal of fragments anterior to the dura." A dzcompres- 
sive laminectomy could increase the angulation and spinal 
cord compression." 

The problem of immobility of the patient with spine and 
spinal cord injuries brings up the question of the use of 
anticoagulants for prevention of pulmonary emboli, a 
major cause of death in the first few weeks after injury. 
Hachen,* in a series of 44 patients, used subcutaneous low- 
dose heparin sodium, starting at 36 hours after injury and 
continuing for three full weeks (without drug monitoring). 
He then used a Warafin sodium (Coumadin) derivative 
thereafter until the patient was fully active ir a wheel- 
chair; 6.8% developed deep vein thrombosis, but there were 
no fatal pulmonary emboli. Silver“ reported similar results 
with the use of phenidiohe for approximately 12 weeks. 
The results of these two studies represented about a 50% 
decrease in the usual reported incidence of deep vein 

. thrombosis, and a marked improvement over reported fatal 
pulmonary emboli of 2% to 5% in spinal cord-injured 
patients. Watson found that the venous thromboses 

- occurred commonly three weeks after injury, and initiated 

treatment at the earliest and slightest indication of venous 


thrombosis or its complications. There were no deaths in 


any patient who developed venous thrombesis in the lower 
extremities and received treatment (heparin). He did 
report six sudden deaths, and it was postulated that they 
may have been the result of emboli from the pelvis." 


COMMENT 


Ther2 is obviously no panacea for the treatment of the 
patient with spine and spinal cord injuries. Many questions 
remain to be answered, especially regarding those patients 
who have acquired a severe neurologic deficit. 

It has been stated that attempts to treat the spinal cord- 
injured patient may be considered experimental.** In this 
regard, controlled trials of management may eventually be 
necessary. Hopefully, many questions will. be answered in 
the recently created Acute Spinal Cord injury Clinical 
Research Centers. Perhaps the “system concept,” found 
mainly in Europe, where the rehabilitation center has 
compleze responsibility from the time of injury to the 
complesze rehabilitation or to the remaining life of the 
patient, may be helpful. This concept has already been 
advocazed by the Spain Rehabilitation Center, one of seven 
model spinal cord centers in the United States." Yet, the 
responsible physicians must keep in mind what Frankel“ 
has suecinctly stated: “We can only treat our patients 
adequately if we are well informed of the relative merits of 
the available treatments and have the knowledge of what 
is the natural history of a condition withcut treatment.” 


Nonproprietary Name 
and Trademarks of Drug 


Dimethyl sulfoxide—Demasorb, Demeso, Dromisal. 
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Cervical Spine Injuries 


Diagnosis and Classification 


James L. Babcock, MD 


è Roentgenographic techniques in the evaluation of the 
patient with a cervical spine injury entail several considerations 
that should be respected in defining and classifying the lesion 
according to the mechanism of injury. Unilateral or bilateral facet 
dislocation with separation of posterior elements usually implies 
disruptive flexion injury. Anterior wedging of a vertebral body 
indicates flexion with some degree of compression. Comminu- 
tion of the vertebral body indicates a predominant compressive 
element to the injury. An anterior-inferior marginal fracture 
indicates extension injury. Impaction of the inferior articulating 
processes or fracture of the pedicle producing a more horizontal 
appearance of the facet indicates disruption of interspinous 
ligaments and the probability that significant instabiiity exists. 
Studies should not be terminated until complete visualization of 
all cervical segments has been obtained, including the cervico- 
thoracic junction. 

(Arch Surg 111:646-651, 1976) 


njuries to the cervical spine are not common, but their 
I consequences may be devastating. The treatment of 
these injuries, particularly those with significant neuro- 
logic involvement, is so complex that most physicians 
recommend definitive treatment in a spinal injury center. 
However, the physician who first sees the patient has the 
demanding task of recognizing the existence of a lesion as 
well as providing for initial management. Those experi- 
enced in treating patients with spinal injuries are well 
aware that many, if not the majority, of spinal cord 
injuries are incomplete at the moment of injury and have 
great potential for recovery of neurologic function. The 
potential for recovery may be lost, however, if improper 
handling of the patient occurs either at the site of injury or 
~ in the initial evaluation in the hospital. 

The purpose of this review is to describe techn:ques of 
roentgenographie evaluation, with comments on position- 
ing, interpretation of cervical roentgenograms, anc special 
techniques. A simple classification of cervical injuries is 
presented, with comments on stability with each type of 
injury. 
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Roentgenographic Evaluatican 


With suspected spinal injury, the patient’s head, neck, 
and trunk must be supported and protected:from motion at 
all times. The patient who is unconscious from a head 
injury should be considered to have a cervical spine in jury 
until proved otherwise by adequate roentgenographic stud- 
ies. On admission to the hospital, the patient should remain 
immobilized on a stretcher or turning frame until adequate 
roentgenograms are obtained. Cervical traction should be 
applied, using a head halter in all cases of suspected injury. 
The patient with recognized quadriplegia or major spinal 
cord injury should be placed in skull traction. Once the 
patient’s condition is stable, roentgenographie evaluation 
should proceed without delay. The patient should remain in 
the radiology department until an adequate evaluation can 
be obtained. This evaluation should not be delegated to a 
technician, but must be supervised by the physician. 

With the patient supine, a lateral film of the cervical 
spine should be obtained first, and only after this film has 
been obtained and interpreted should the examination 
proceed. The great majority of important cervical injuries 
can be recognized with this single film. However, it must 
include all the cervical segments down to the C7-T1 
junction. In the supine patient, this may, at times, be most 
difficult, due to superimposition of the shoulders on the 
lower cervical area. Various techniques have been 
described to obtain adequate visualization of the lower 
cervical area. In the slim patient, traction on the shoulders 
may be adequate to allow visualization of the lower cervical 
area. The swimmer’s view may likewise be helpful. These 
studies have limitations, and many times adequate evalua- 
tion requires lateral tomograms of the area. If tomography 
is not available, the oblique view with patient supine 
described by McCall et al’ may be useful. This-view is taken 
with the patient lying supine with the x-ray tube rotated 
45° in the sagital plane. The film cassette is placed under 
the patient’s neck so that the beam passes: through the 
center of the plate. The beam should be centered 5.1 em 
above and lateral to the suprasternal notch. 

If the lateral roentgenograms are adequate, one can 
proceed with anteroposterior and open-mouth anteropos- 
terior views of the odontoid process. Even in the presence 
of recognized injury in the lower cervical area, one must 
obtain adequate views of the odontoid and upper cervical 
segment because of a not infrequent association of odon- 
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Fig 1.~Rioentgenogram demonstrating enlargement of retropha- 
ryngeal space (arrow). Distance should be measured at anteroin- 
ferior border of C-3; normally, this should not exceed 5 mm. 


toid or axis fractures with lower cervical injuries. If the 
anteroposterier, lateral, and odontoid views are of 
adequate quality and do not reveal significant bony abnor- 
mality, one may preceed with oblique views. 

Certain lesions of the cervical area are evident only on 
flexion and extension views. In the acutely injured patient, 
care is "equired in the performance of this study. Flexion- 
extension views sheuld be obtained only in the conscious 
patient. with the head-neck movement being controlled by 
the physician. Ideally, the movement of the neck should be 
carried out under direct visualization by means of an image 
intensifer. 

Myelbgrapny and discography in the evaluation of 
patients with significant spinal trauma remain controver- 
sial. Mzelography may be useful to identify retropulsion of 
disk material, although there is disagreement about the 
importanee and frequency of this entity in acute spinal 
injury..Myelegraphy must be performed carefully so that 
furthes trauma and spinal cord edema do not result. 
Laterai puncture at C1-2 is the safest way to instill the 
contrast medium if myelography is required. Other special- 
ized techniques are currently being evaluated, including air 


Arch Surg~Vol 111, June 1976 





contrast myelography, angiography, and xerography. 


Interpretation of Roentgenograms 


Adequate evaluation of cervical spine roentgenograms 
requires a systematic and thorough approach. Soft tissue 
should not be overlooked, particularly as an indicator of 
occult spinal injury. Weir? has recently reiterated the 
significance of enlargement of the anterior prevertebral 
soft tissuesspace and has documented the normal range for 
this measurement. The distance between the pharynx and 
anteroinferior border of C-3 should not exceed 5 mm (Fig 
1). Widesing of this space does indicate notable 
hemorrhage into the retropharyngeal area and should 
point out the need for very careful evaluation to exclude 
injury. 

Changes in the vertebral elements that may indicate 
injury car be categorized as (1) deviation from the normal 
lordotic curve; (2) angular deformity; (8) anterior or poste- 
rior displacement of vertebral elements; and (4) changes in 
bone architecture (fracture). 

The lateral roentgenogram, if taken with the head 
properly positioned, should demonstrate a smooth, lordotic 
curve. A straight or kyphotic spine is usually considered 
abnormal. However, Weir,? in a roentgenographic study of 
360 nonirjured cervical spines, found a 20% incidence of 
patients with either loss of lordosis or kyphosis. If the chin 
was depressed 2.5 cm, the incidence increased to 40%. Thus, 
changes in the cervical curvature require careful interpre- 
tation and assurance that the head is in the neutral 
position. 

Angular deformity and anteroposterior displacement 
between vertebral elements are important findings, the 
degree usually indicating the severity of injury. However, 
in children younger than 6 years, rather striking angular 
changes and forward displacement can be seen in normal 
spines. Secondary centers of ossification, particularly in 
the upper cervical area, if not recognized, may be mistaken 
for fractares. It is also important to realize that in infants 
and children, significant neurologic injury, including 
complete quadriplegia, can occur with no abnormality seen 
on the cervical roentgenogram.* 


Classification of Cervical Injuries 


A classification of vertebral injuries should be simple to 
use, appiicable to all injuries, and useful to the physician in 
treatment and prognosis. Currently used classifications 
are based on the suspected mechanism of injury. Mech- 
anisms of injury have been derived from assessment of 
associated head and trunk injuries in patients with spinal 
injury, as well as from cadaver and animal studies. Under- 
standing of the mechanism of injury will often allow one to 
estimate the severity of damage to the vertebra! elements, 
particularly the ligamentous complex. Thus, one gains 
information about the initial stability of the vertebral 
injury as well as the potential need for surgical stabiliza- 
tion. Certain patterns of spinal cord injury may be seen 
commoely associated with characteristic vertebral injury. 
Therefere, knowledge of mechanism of injury may allow 
some estimation of extent and type of spinal cord injury. 
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Whitley and Forsyth, in 1960,‘ reported on a roentgeno- 
graphic classification of cervical injuries. Holdsworth® 
added greatly to our understanding of spinal injuries and 
pointed out the importance of the posterior ligamentous 
complex in predicting instability. Roaf* demonstrated in 
cadaver experiments the importance of rotational forces in 
flexion and extension injuries. Braakman and Penning’ 
have added further to our understanding of mechanisms in 
cervical injuries and have further distinguished injuries 
occurring from compressive and disruptive forces acting in 
_-combination with previously recognized flexion, extension, 

and rotation. Hyperextension injuries, once thought to be 
“uncommon, are being recognized more frequently since 
their description by Taylor and Blackwood,’ Forsyth,’ and 
recently by Burke." Classification presented in tais article 

-is based primarily on the work of Holdsworth,’ Whitley and 
Forsyth,’ and Braakman.’ 

The cervical spine is subject to injury from both direct 
and indirect trauma. Direct causes of trauma inclide blows 
to the cervical spine and gunshot and stab wounds. 
Excepting gunshot wounds, these are all relatively 
uncommon causes for significant cervical injury. 

Indirect trauma is the more frequent cause and can occur 
from blows to the head or trunk that cause motion beyond 
normal physiologic limits. Indirect trauma is also produced 
by acceleration or deceleration forces of the head on the 
trunk or vice versa. These forces cause hyperflexion, 
hyperextension, and rotary forces on the mobile segments 
of the cervical spine. More rarely, lateral flexion forces can 
also produce injuries. Flexion, extension, and rotation may 
be combined with forces along the axis of the spinal 
column, producing either compressive or distractive forces. 
In most cases, by careful interpretation of the roentgeno- 
graphic appearance of the lesion, it can be classified 
according to the probable mechanism of injury. 

The cervical area may be conveniently divided irto upper 
and lower regions for discussion of injuries. The upper 
cervical segment, comprising the atlantooccipital and 


~~ atlantoaxial area, is subject to quite different injuries with 


different modes of treatment and prognosis. 


Upper Cervical Spine Injuries 


Atlantooccipital and atlantoaxial dislocations are quite 
“rare in surviving patients and are not discussed here. 
Fractures of the atlas are usually due to axial compression 
from a fall or a blow directly on the skull. Combined 
fractures of both anterior and posterior arches occur, 
resulting in the classical Jefferson fracture. This injury 
occurs from axial compression, with the atlas being sepa- 
rated by the occipital condyles. These injuries are usually 


-recognized on the lateral roentgenogram. The lateral sepa- 


¿Tation of the fragments in the Jefferson fracture is best 
“appreciated on the anteroposterior, open-mouth, cdontoid 
“view. 

Fractures of the odontoid are common injuries and are 
“usually seen with either anterior or posterior dislocation of 
the atlas. It is believed that hyperflexion injuries produce 
anterior displacement of the atlas with the odontoid pro- 
cess, whereas extension injuries produce posterior displace- 
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ment. Fractures may occur through the apex of the odon- 
toid, its midportion, or through the base. These fractures 
are generally visible through the anteroposterior, open- 
mouth view, but are commonly missed beeause of insuffi- 
cient x-ray film studies. Tomography may be helpful in 
diagnosis as well as in evaluation of the extent of heal- 
ing. 

Injuries to the axis occur most commorly through the 
narrow portion of the arch, with separation of the body of 
the axis from the third cervical vertebra. This lesion was 
once considered to be characteristic of that produced by 
judicial hanging; thus, the term “hangman fracture.” The 
mechanism of injury in modern times is believed to be that 
of hyperextension and compression. The fracture usually 
occurs through the pedicles, allowing the body of C-2 to: 
slide anteriorly, with the posterior elements remaining 
fixed to those of C-3. These lesions are best seen on the 
lateral roentgenograms. 

Hyperextension injuries in the upper cervical area may 
also produce fractures of the body of C-2. These are usually 
seen as a small avulsed fragment of bone at the anterior 
inferior margin of the axis, due to traction through the 
anterior longitudinal ligaments. These injuries likewise 
are recognizable in the lateral cervical projection. 


Lower Cervical Spine Injuries 


The lower cervical segments from C-3 through C-7 can be 
conveniently considered together, as injuries to these 
segments are similar in their presentation. Injuries at C5-6 
are the most common followed by injuries :at C6-7, C4-5, 
and finally C3-4. 


Flexion Injuries 


Flexion injuries are produced when forces cause the head 
and neck to be rotated forward on the trunk beyond its 
physiologic limits. These forces may be altered by other 
forces applied directly to the head or trunk. Braakman and 
Penning’ have subclassified flexion injuries into distrac- 
tive hyperflexion and compressive hyperflexion as seen 
below: 

Disruptive hyperfiexion 

Hyperfiexion “sprain” 

Unilateral facet dislocation 

Bilateral facet dislocation 
Compressive hyperflexion 

Anterior wedge compression 

Comminuted body fracture (teardrop) 


Distractive hyperflexion is seen with pure. deceleration 
injuries where the flexion forces tend to distract or sepa- 
rate the vertebral elements. This injury may be more 
rarely seen, due to a blow on the occiput withthe head and 
neck flexed. In this injury, the forces are first expended 
along the posterior ligamentous structures, ‘the interspi- 
nous ligaments followed by the facet joint capsules. Thus, 
three types of injuries are seen, depending on the severity 
of the forces. 

Hyperflexion Sprain.—This injury is producea where there 
are only moderate forces on the posterior ligamentous 
structures, and incomplete tearing of the interspinous 
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ligaments occurs. Roentgenograms may show a nermal 

“spine, or there may be slight kyphotic angulation at the 

area of invury without anterior or posterior displacement. 

= Angular ceformity may be evident only on flexion and 
extension views.” 

Unilateral Facet Dislocation.—This injury is also produced 
by distractive flexion with an added element of rotation 
(Fig 2). Bearing of the interspinous ligaments and the 
capsule of one facet joint occurs, allowing one faeet to 
dislocate. Roentgenographically, this is seen as a displace- 
ment of less than 50% of one vertebral body on the other. In 
the antereposterior view, the rotation of the upper spinous 
process over the lower at the site of injury is evident.” 

If greater flexion and distractive forces continue along 
with rotary forces, disruption continues through both 
facets, resulting in complete dislocation. The dislocation 
may spontaneously reduce, but, more commonly, locking of 
both facets occurs. Beatson"? demonstrated that bilateral 
facet disbcations are required to produce anteroposterior 
displacement of greater than 50% of the upper vertebral 
body on the lower. Thus, injury is recognized by the degree 
of antereposterior displacement as well as the lack of 
rotation of the posterior elements as visualized on the 
anteroposterior view. 

Compressive Hyperflexion.—If the forces that produce 
flexion of the head and neck are combined with other 
forces acting in an axial direction on the vertebral column, 
other types of injuries are seen, Due to the axial compres- 
sion on the vertebral body, varying types of vertebral body 
fractures are seen, depending on the predominant force. 

Wedge’ Compression Fracture.-If a mild compressive 
force is combined with flexion so that compressive forces 
are applied at the anterior portion of the body, a wedge 
compression fracture occurs, with disruption of the poste- 
rior elements (Fig 3). If the compression force is more 
dominant tham the flexion forces, a wedge compression 
without posterior element disruption will oceur. The 
stability in these injuries is dependent on the integrity of 
the posterior elements. Thus, separation of the spinous 
processes, as seen on the lateral cervical roentgenogram, 
will give some indication of the integrity of the interspi- 
‘nous ligaments and, thus, the degree of stability. 

Teardrop Fractures.—If a major compressive force is 
combined with flexion, such as would occur with the flexed 
head striking a stable object, a comminuted body fracture 
occurs (Fig 4). These injuries characteristically show a 
large anterior-inferior vertebral body fragment, trian- 

gular in shape; thus, the term “teardrop fracture.” More 
importantly; however, in the typical teardrop fracture is a 
second major fragment of the inferior portion. of the 
vertebral body that is driven in a posterior direction into 
“the spinal canal. Depending on the amount of flexion 
forces, the posterior ligamentous structures may be torn as 
indicated. by the degree of separation of the spinous 
: processes, 


Extension Injuries 
Exteasion injuries of the cervical spine were once consid- 


ered rare, but as the diagnostic features of this lesion” 
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Fig 2.—Flexion rotation injury with tearing of all ligamentus 
structures. 


Fig 3.—Flexion compression injury producing anterior wedging of 
vertebral body with incomplete tearing of interspinus ligament. 
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became better known, the incidence of recognized exten- 


-sion injuries has increased. It has been observed for many 


years that the occasional patient has quadriplegia or 
~ profound neurologie deficit with normal appearing x-ray 
films. This situation occurs more commonly in patients 
with cervical spondylosis. It was surmised that these 
patients had flexion injuries with spontaneous reduction. 
However, Taylor and Blackwood,* in 1948, demonstrated in 
postmortem studies that extreme hyperextension, particu- 
larly in an arthritic spine, could produce spinal cord 
damage. They described a case in which rupture of the 
anterior longitudinal ligament occurred with temporary 
dislocation in hyperextension, which having reduced spon- 
taneously left no roentgenographie changes. Taylor,” in 
1951, expanded the concept of hyperextension injuries and 
showed by cadaver studies that spinal cord damage could 
occur from hyperextension without any vertebral injury 
due to inward bulging of the ligamentum flavam during 
hyperextension. Schneider et al’ further delineated hyper- 
extension injuries in older patients with arthritic changes 
and described a relationship between this injury and the 
central cord syndrome. Forsyth,” in 1964, described hyper- 
extension fracture dislocations with anterior disslacement 
that could be easily mistaken for flexion injuries. Burke" 
+ has recently further subclassified hyperextension injuries 
of the spine into five distinct groups. For purposes of this 
discussion, only two types of extension injuries will be 
considered, as seen below: 


Disruptive hyperextension 

Normal roentgenogram 

Arthritic spine 

Anterior-inferior marginal fracture 
Compressive hyperextension 

Hangman fracture 

Forward displacement with compression of posterior 

elements 

Disruptive Hyperextension.—In this group of extension 
injuries, pure extension or extension rotation forces are 
the suspected mechanism. These injuries have also been 
‘termed extension-disruption without dislocation. As the 
' cervical spine is forced into extension, rupture or 
stretching of the anterior longitudinal ligament occurs 
with no dislocation (Fig 5). These injuries apparently 
produce spinal cord damage by compression between the 
intervertebral dises and the ligamentum flavum. These 
patients may have normal roentgenograms, or there may 
be visible widening of the intervertebral disk space more 
pronounced at. the anterior margin. Occasionally, a small, 
triangular-shaped chip of bone may be visible at the 


involved segment due to avulsion by the anterior longitu- 


dinal ligament. Burke’ has pointed out that this rarely 
oceurs. without degenerative changes existing in the 
cervical spine. 

This lesion may be extremely difficult to diagnose 
roentgenographiecally, and quite often diagnosis depends 
on the clinical findings of head and facial injuries indi- 
eating extension as the mechanism of injury. 

Similar injuries are seen in ankylosing spondylitis. Here 
the roentgenographic diagnosis is evident by the discon- 
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Fig 4.—Flexion injury with predominant axial compression. This 
figure demonstrates features of teardrop fracture without poste- 
rior ligamentus complex disruption. ; 


Fig 5.—Disruptive hyperextension. Anterior longitudinal ligament 
is disrupted. In some cases, fleck of bone will be avulsed from one 
of anterior margins of vertebral bodies. 
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Fig 6.—-Compressive. hyperextension. Diagnostic feature of this 
lesion is compression of inferior articulating process of superior 
vertebra at level of injury, at times associated with avulsed 
fragment from anterior-interior margin of upper vertebral body. 


‘tinuity in the ankylosed vertebral bodies at the level of 
injury. | 
Compressive Hyperextension.—If the hyperextension 
forces:are combined with a compressive element, a hyper- 
extension fracture dislocation may be produced (Fig 6). 
‘The roentgenographic characteristics of this lesion were 
described in great detail by Forsyth’ along with the 
suspected mechanism of injury. 

Forsyth describes the characteristic findings on roent- 
genograms as follows: 


Anterior displacement of the injured vertebra to a mild or 
“moderate extent, multiple small fractures or compressions in the 
posterior bone elements and sometimes the characteristic little 
chip of bene pulled away from the anterior-inferior margin of the 
body of the displaced vertebra at the point where the anterior 
longitudinal ligament ruptured. The fractures in the posterior 
bone elements usually consist of upward compression or displace- 
ment of the inferior articular process of the vertebra above 
(producing the so-called horizontal facet) rather than a fracture of 
the superiorarticular process of the vertebra below which one sees 
in a flexion injury. Frequently, there are also fractures in the 
‘pedicles, lamina or spinous processes, all of which tend to be 
displaced upward. 

These injuries are commonly misdiagnosed as flexion 
injuries: Only by careful scrutiny of the posterior elements, 
particularly the articulating processes, can they be recog- 
nized as extension injuries. 
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Combined injuries 


Combined injuries resulting from flexion and extension 
forces are unusual, but may present with injuries at 
multiple levels. In the author’s experience, these have 
usually been combined upper cervical and lower cervical 
injuries. 

Lateral forces can produce cervical injury. These rarely 
occur as isolated injuries, but are seen more often in 
combination with flexion or extension injuries. These are 
recognizable by a unilateral type compression visible in the 
anteroposterior roentgenograms and in pillar views. 


CONCLUSIONS 


The evaluation of the patient with suspected or known 
cervical spine injury requires exacting roentgenographic 
studies. The studies should not be terminated until 
complete visualization of all cervical segments has been 
obtained, including the cervicothoracic junction. In the 
majority of cases a lateral roentgenogram that includes all 
cervical segments will be adequate for diagnosis. However, 
this view should be supplemented by more sophisticated 
studies, including tomography, if accurate appraisal is not 
possible on routine views. It is important to always include 
an adequate roentgenographic study of the upper cervical 
segments even in the presence of known lower cervical 
injury. Soft tissue swelling may indicate the presence of 
significant cervical trauma, and a careful roentgeno- 
graphic study is imperative. 
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= ` Symposium on Cervical Spine Injuries 


Surgical Stabilization of 


the Cervical Spine After Trauma 


E. Shannon Stauffer, MD, Marques E, Rhoades, MD 


® Surgical stabilization should be individualized for each 
patient. The procedure used should provide both immediate and 
prolonged. stability at the site of instability. The choice of 

. procedure depends on knowledge of the structures providing 
‘stability and of the mechanism of injury. Pure flexion injuries 
without comminution or disruption of ligaments are stable and 
do not require surgical treatment. Flexion-rotation dislocations, 
with either unilateral or bilateral facet dislocation, should be 
-treated by posterior open reduction and fusion if they cannot be 
` reduced by a closed method or if there is demonstrable motion 
on three-month flexion-extension roentgenograms. A commi- 
‘nuted burst (“teardrop”) fracture produced by axial loading of 
the vertebral bodies should be stabilized by an anterior cortical 
‘strut graft for early mobilization and realignment of the spinal 
column to prevent progressive deformity. 

{Arch Surg 111:652-657, 1976) 


a D Quervain and Hoessly,' in 1917, stated, “The surgeon 
must, by means of an operation, pave the way for a 


more rapid and certain attainment of that which Nature 


“achieves gradually in many cases of Pott’s disease and 
traumatic Injuries of the spine.” 

The decision of whether or not to stabilize the cervical 
spine surgically after trauma and the choice of method to 
be used must be based on the individual case. Not all 
< Injuries. are inherently. unstable; for stable injuries, 
= nonsurgical methods are preferred. With unstable injuries, 
-the site of the instability influences the choice of surgical 
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approach. Early stabilization permits early mobilization, 
which, in turn, decreases the physical and psychologic 
morbidities associated with prolonged recumbency. Other 
indications for early stabilization include pain, irritation of 
adjacent neurovascular structures, and progressive defor- 
mity. 


Historical Background 


Current surgical techniques represent the evolution of 
methods of internal fixation, fusion, and surgical 
approaches. Bick” has reviewed the history of spinal 
fusion. 

In 1891, Hadra reported the first successful stabilization 
of a cervical fracture; he secured the spinousprocesses with 
wire.’ Other early attempts used celluloid,’ steel bars,’ silk," 
and bone struts*’ to stabilize the spine internally. This led 
to a discussion of the use of metal, which is stronger, or 
bone, which is weaker but more inert. 

The introduction of spinal fusion has beea attributed to 
the independent work of Hibbs* and Albee’ in 1911. Hibbs, 
influenced by his experience with arthrodesis of other 
joints, removed the joint cartilage and overlapped locally 
derived osseous elements. Albee, whose interest was in the 
improvement of bone grafts, inserted a tibial graft in the 
spinous processes. Subsequently described methods were 
modifications of the Hibbs or the Albee procedure. Ghorm- 
ley,” in 1933, was the first to use cancellous graft material 
from the iliac crest. This was followed by various reports on 
the merits. of cancellous bone vs those of the cortical bone 
and the stability provided by it. 

In 1933, Burns" first fused the spine anteriorly at the 
lumbar level by spondylolisthesis. Smith and Robinson,” in 
1955, reported the first cervical interbody fusion. This was 
followed by Cloward’s reports" of the useof an anterior 
dowel graft for cervical disk disease in 1958 end for cervical 
injuries in 1961. Bailey and Badgley” stated, in 1960, that 
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Fig 1.~—Latarei view of C-1-to-C-2 fusion with wire fixation for C-1- 
to-C-2 instability. 
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they had been using an iliac block for anterior cervical 
fusion since 1952. 


Atlantooccipital Instability 


The cervical spine is securely attached to the occiput and 
rarely will traumatic dislocation at this site be encountered 
clinically. The strong connecting ligaments and the bony 
structure provided stability.° Flexion and extension are 
controlled by the teetorial membrane and by contact 
between the occiput and the spine. Lateral tilting is 
controlled by the alar ligaments. Also, in adults, the 
orientation of the condyles provides additional stability. 
The articular capsules, atlantooccipital membrane, and 
apical ligament apparently do not contribute significantly 
to the stability at this level. 

For the rare case of atlantooccipital dislocation, Evarts'* 
has recommended fusion from the occiput to C-3 with wire 
fixation of the graft and external support with a halo. 


Atlantoaxial Instability 


The stability of the atlantoaxial articulation depends on 
the integrity of the odontoid process and the transverse 
ligament. The alar ligaments prevent excessive rotation, 
and the apical ligament prevents anterior-posterior 
motion. This provides a second line of defense after the 
odontoid fractures and the transverse ligament ruptures. 


Fig 2.—Fracture of atlas. Left, Lateral view of typical fracture 
(arrow). Right, Anteroposterior view, showing widening of arch of 
C-1 (arrow). Excessive widening implies instability. 
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Fig 3.—Fracture of posterior arch of C-2 (arrow). Fig 4.—Flexion injury with anterior compression of body of C-5 
(arrow) 


Fig 5.—Flexion-rotation injury with dislocation of C-4 on C-5 
(arrow). 


Fig 6.—Extension injury with disruption of anterior longitudinal 
ligament between C-2 and C-3 (arrow). 
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Fig 7.—Axial loading injury with “bursting” fracture of body of C-5 
(arrow). 


The apopaysial joints are oriented horizontally and confer 
little stability. 

After trauma, notable displacement of the odontoid™ 
implies inherent instability. Because of the potential 
consequexces of instability, surgical stabilization is the 
treatment of choice’ for fractures that cannot be 
reduced, especially those with posterior displacement. 
Some reports’** suggest nonsurgical treatment initially 
for nondisplaced or reducible fractures, with fusion later 
only if a non-union or neurologic symptoms develop. 

The standard approach is posterior to the arch of the 
atlas anc spinous process of the axis..." Incorpora- 
tion of the occiput? or C-3*" in the fusion is controver- 
sial. The instability exists between the atlas and axis, and 
therefore a C-1-to-C-3 wiring and fusion should be suffi- 
cient. Extension cephalad or caudad will provide a larger 
area for fusion. The major objection to the incorporation of 
the occiput is the loss of flexion and extension. In those 
eases in which there is a defect in the arch of the atlas, 
inclusior of the occiput is mandatory. 

Immediate stabilization is accomplished by passing a 
wire around the posterior elements and securing a bone 
graft (Fig 1). Kelly et al reported the use of methyl 
methacrylate to incorporate wires passed around the 
arches o“ C-1, C-2, and C-8, without use of a bone graft. 

Atlantoaxial instability can also be approached and 
fused anteriorly. Fang and Ong“ introduced the transoral 
approack to the upper cervical spine. Estridge and Smith” 











Fig 3.—FPosterior fusion, C-5 to C-7. Left, Lateral view. Right, Anteroposterior view, showing incorporation of spinous processes in figure 


eight wire. 
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Fig 9.—Anterior dowel graft for fusion between C-4 and C-5 
(arrow). 


reported the use of the transoral approach to place a bone 
graft at the site of non-union in the odontoid prozess. 

Isolated fractures of the atlas (Jefferson fracture) in 
general are stable’ (Fig 2). Fusion is not required unless 
an associated rupture of the transverse ligament can be 
demonstrated by excessive widening of the arch, indi- 
eating C-1-to-C-2 instability.” 

Fracture-dislocations of C-2 to C-3 (hangman fracture; 
traumatic spondylolisthesis) (Fig 3) are inherently unsta- 
ble, but will heal with nonsurgical immobilization in a 
Minerva cast or halo-body jacket. 


Lower Cervical Instability 


The cervical spine inherently has the most mobile and 
least stable spinal segments. Anteriorly is an amphiar- 
throdial joint secured by the anterior and postericr longi- 
tudinal ligaments. Posteriorly are the two diarthrodial 
joints, joint capsules, ligamentum flavum, interspinous 
ligaments, and supraspinous ligaments. 

Instability can occur anteriorly or posteriorly, depending 
on the mechanism of injury. Holdsworth” has defined 
five mechanisms of injury, of which four may occur in the 
cervical spine. With a flexion injury (Fig 4), the force is 
expended by the vertebral body; the longitudinal ligaments 
and posterior structures remain intact. These injuries are 
generally stable and do not require fusion. When a flexion 
force is combined with rotation (Fig 5), the posterior 
structures can rupture and the upper segment swings on 
the lower. In the cervical region, due to the configuration 
of the articular processes, the injury tends to be a disloca- 
tion without an associated fracture. These injuries tend to 
be the least stable, and stabilization should be directed at 
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Fig 10.—Anterior strut graft for fusion between C-4 and C-6 
(arrow). 


the posterior structures. An extension force can rupture 
the anterior ligaments and leave the posterior structures 
intact (Fig 6). These injuries are stable in flexion and 
usually can be treated nonsurgically. When the cervical 
segments are aligned and axially loaded, the force is 
transmitted to the body, which can burst (Fig 7). Although 
the ligaments remain intact, the site of instability is 
anterior at the vertebral body. 

The posterior approach is used for the flexion-rotation 
dislocation type injuries. This allows open: reduction if 
necessary and stabilization at the site of instability. The 
involved segments usually are secured with wires passed 
around the spinous processes or laminae. An autogenous 
bone graft is applied and held in place by the wires (Fig 8). 
For instability after a laminectomy, Soutawick et al? 
described a facet fusion: a wide exposure is made, and 
wires are placed through the inferior facet and tied over an 
iliac or rib graft. 

The anterior fusion has become increasingly popular as a 
method of treatment for fracture-dislocations of the 
cervical spine. The anterior approach allows decom- 
pression at the more frequent site of spinal cord compres- 
sion and placement of a stabilizing graft at the site of 
instability. It is used for axial loading injuriesand unstable 
extension or flexion injuries. Also, the anterior approach 
provides a relatively bloodless field and permits the inser- 
tion, rather than the application, of the graf? material. 

All anterior fusions entail the insertion of 2 bone graft. 
The procedures differ in the type of graft used, and the 
two general types are the block, such as the dewel graft of 
Cloward™" (Fig 9), and the strut, such as the:cortical iliac 
graft of Bailey and Badgley”. (Fig 16). The block graft 
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carries the petential hazard of displacement. The strut 
_graft provides fusion and can also correct a deformity. A 
cortical strut can be used to bridge damaged segments and 
will withstanc the stress of weight-bearing. At the Spinal 





Injury Service at Rancho Los Amigos Hospital," a 
fibular graft secured by the mortise-and-tenon principle 
has been used successfully. 
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- Congenital Causes of 








“Robert G. Naylor, MD, George L. Juler, MD 


: # In-seven cases of congenital anomalies in adults, duodenal 

-obstruction and peptic ulcer disease developed. There were two 
‘eases of congenital duodenal web, two of hypertrophic pyloric 
stenosis, two of annular pancreas, and one of a preduodenal 
portal vein. The diagnosis is seldom made preoperatively. In the 
. four patients who had preoperative gastric analysis, the acid 
secretions were increased. Those patients who underwent 
_ endoscopy had changes consistent with hypertrophic secretory 
' gastropathy and duodenitis. We believe that treatment should be 

directed toward relief of the duodenal obstruction and the 
` -reduction of basal acid secretion by truncal vagotomy in all such 
: eases. 

` (Arch Surg 111:658-662, 1976) 










j pei ulceration of the upper gastrointestinal tract is 

i usually associated with stress, and its pathogenesis is 
generally regarded as neurogenic or hormonal in crigin or 
both. However, its association with congenital anomalies is 
< Jess well recognized, and the diagnosis is seldom made 
preoperatively. It is invariably associated with duodenal 
obstruction. 

There are several congenital causes of duodenal obstruc- 
tion associated with peptic ulcers. These include congenital 
duodenal webs, hypertrophic pyloric stenosis, annular 
: pancreas, and extrinsic vascular compression. Our experi- 
ence with these unusual causes of peptic ulcer is the basis 
of this report. 
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- Duodenal Ulcers in Adults 


REPORT OF CASES 

Seven patients, with the previously named congenital anoma- 
lies, who developed peptic ulcers were treated at the Veterans 
Administration Hospital, Long Beach, Calif, during the years 1962 
through 1975. There were two patients with duodenal webs, two 
with hypertrophic pyloric stenosis, two with annular pancreas, and 
one with preduodenal portal vein. We did not include those 
patients with superior mesenteric artery compression of the 
duodenum. 

A representative case of each anomaly is presented to illustrate 
the masquerading symptoms and surgical management when the 
anomaly is associated with ulcer disease. 

Case 1.—A 50-year-old man had a seven-year history of indiges- 
tion after meals and epigastric pain at night. He obtained relief 
from antacids and eructation or vomiting. His upper gastrointes- 
tinal workup in June 1974 showed a sliding esophageal hiatal 
hernia without reflux, gastritis, gastric ulcer, amd questionable 
pyloroduodenal fistula. Gastric analysis stimulated by betazole 
hydrochloride (Histalog) was 38.45 mEq/hr. Another evaluation in 
June 1975 showed a healed gastric ulcer, a new 2em postbulbar 
duodenal ulcer, and persistence of the pyloroduodenal fistula. At 
operation, he was found to have an eccentric fenestrated duodenal 
membrane 2 cm distal to the pylorus, with a proximal posterior 
wall ulcer adjacent to the web (Fig 1). The web was excised, the 
hiatal hernia was repaired according to the method. of Hill, and a 
truncal vagotomy and Heineke-Mikulicz pyloroplasty were 
performed. 

Case 2.—A 51-year-old man had symptoms of an acute abdomen 
of six hours’ duration in November 1975. He had burning epigas- 
tric pain of three weeks’ duration that was relieved by antacid. 
Abdominal x-ray films showed free air under doth hemidia- 
phragms. At operation, a perforated anterior pylorié channel ulcer 
was found and excised. Because of the marked ¢rcumferential 
pyloric hypertrophy, a biopsy specimen, was taken. The pyloric 
obstruction was relieved by a Heineke-Mikulicz pyloroplasty. A 
truncal vagotomy was added. Pathologic exammation of the 
biopsy specimen showed findings consistent with hypertrophic 
pyloric stenosis (Fig 2). 

Case 3.—A 45-year-old man was admitted to the hespital because 
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Fig 7.—DiuoGgenal web. Note forcep tip in fenestrated duodenal 
web. 


Fig 2.—Fhotemicrograph showing hypertrophic pyloric stenosis. 
Note thickemed muscie and absence of inflammatory reaction. 


of a twoxyear history of burning epigastric pain, episodie vomit- 
ing, and a recent 13-kg weight loss. His pain was not relieved by 
antacids. His basal overnight secretion of gastric acid was 6.5 
mEg/hr.. His upper gastrointestinal x-ray series showed almost 
complete obstruction of the second portion of the duodenum. At 
operation, ax annular pancreas was found with a proximal 1-cm 
duodenal uleer on the posterior wall of the bulb. Posterior gastro- 
jejunostemy and truncal vagotomy were performed. 

Case &~A 28-year-old man came to our hospital in Oeteber 1974 
witk massive hematemesis and epigastric pains. There was no 
prior history of ulcer disease. Emergency upper gastrointestinal 
x-ray films chowed a deformed duodenal bulb. A posterior wall 
duocena ulcer, gastritis and duodenitis were seen at endoscopy. 
Because of these firdings, a Zollinger-Ellison syndreme was 
suspected. Further investigation was prevented by recurrent 
hemorrhage. Operative findings included a preduodenal portal 
vein, asseciazed malrotation of the gut, and a postbulbar duodenal 
ulcer. The deodenum was compressed between the anterior portal 
veim and posterior pancreas as shown in Fig 3. A gastroduodenos- 
tomy was performed enterior to the portal vein to bypass the area 
of obstractien. A truncal vagotomy was added. 


COMMENT 


Duodena. or gastric outlet obstruction is known to cause 
antral stasis, with an associated elevation of serum gastrin 
levels that.m turn produces increased gastric acid secretion 
and ulcer disease.’ In our study, each of the congenital 
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anomalies described produced significant duodenal ob- 
struction leading to peptic ulceration. 

Congenital duodenal webs are rarely found in adults, 
since they are usually diagnosed and treated in infancy.” 
The most recent review of the literature to June 1974 
reported only 24 cases in adults.’ The first case was 
described by Boyd as an autopsy finding in an infant in 
1845. The first adult case was reported by Moore in 1884.° 
The first successful operation for a duodenal web was 
performed on a child by Ladd in 1933." Three years later, 
Kreig performed the first successful operation on an 
adult.* 

Several theories of embryonic pathogenesis of duodenal 
webs have been postulated. Mackay’ believes that the most 
plausible theory is that of Tandler who recognized that 
incomplete vacuolization of the solid core duodenum during 
the 12th week of embryonic life results in duodenal atresia, 
whereas incomplete coalescence leads to a duodenal web. 
These webs are composed of normal mucosa and submocosa 
(Fig 4). They infrequently contain smooth muscle. Two 
thirds are proximal to the ampulla of Vater.’ 

The usual initial symptoms are those of high intestinal 
obstruction and weight loss. Patients having associated 
peptic ulcers may initially have only an ulcer symptom. 

Provided the ampulla of Vater is not within the web, 
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Pancreas 


Portal vein 


PER 


Fig 3.—Preduodenal portal vein. Note compression of duodenum 
against pancreas. (From Renner and Chiid®) 





Fig 5.—Roentgenogram of hypertrophic pyloric stenosis. Note 
lesser curvature gastric ulcer and elongated narrowed pylorus. 
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Fig 4.—Photomicrograph of duodenal web. Note vacuolization 
and absence of smooth muscle. 


Fig 6.—Lecco’s theory of embryonic development of normal 
pancreas (A, B, and C) and annular pancreas (C). (From Lloyd- 
Jones et al”) 
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Rt, Viteliine. 
Vein 


Fig 7.—Pessible embryonic pathogenesis of preduodenal portal 
vein, (From Bower and Ternberg”) 


simple excision is the treatment of choice.*’ Gastroenteros- 
tomies are not recommended, since they may cause a blind 
loop syndrome.*? Excision of the web, a truncal vagotomy, 
and a drainage procedure were necessary in our patients 
because of associated peptic ulcer disease. 

Fewer than.200 cases of hypertrophic pyloric stenosis in 
adults have been reported.* It was first described in infants 
by Hildanus in 1627° and in adults by Cruveilhier in 1835." 
Several excellent reviews have been published.’ This 
lesion was classified by Skoryna et al as primary or 
secondary in the adult. The lesion is circumferential in the 
infant and not usually associated with other gastrointes- 
tinal abnormality, whereas in the adult, it may be focal or 
diffuse, with an assceiated peptic ulcer.’ Most authors 
believe the adult formis merely persistence of the infantile 
form.'** Others contend that chronic pylorospasm may be 
a factor: However, this is unlikely, since prolonged spasm 
of other enteric sphincters does not result in hypertro- 
phy." 

The ehronie antral hypertension caused by this lesion 
may lead to peptic ulceration. Both of our patients had 
increased gastric acid secretion consistent with the obser- 
vations.of Dragstedt. and co-workers” that gastrie outlet 
obstruction increases the hormonal phase of acid secre- 
tion. 

Seventy percent of patients develop symptoms as adults, 
whereas 25% have had onset of symptoms during infaney."* 
Patients characteristically have epigastric pain that is 
increased by eating, relieved by vomiting, and not affected 
by antacids. There may be an associated weight loss. 

The ciagnesis is usually made by upper gastrointestinal 

. bariumex-ray-studies (Fig 5). Elongation, abrupt narrowing 
of the pyloric canal, delayed gastric emptying, hyperperi- 
stalis, and gastric dilation are characteristic findings." 
Similar findings may occur in benign or malignant neopla- 
gig 48 

The Ramstedt operation in adults may result in a 
duodenal diverticulum or a narrowed pylorus, and a covert 
neoplasm may be overlooked. One of-our patients had a 
carcinoma in-situ of the gastric mucosa, which was found in 
the resected specimen. Therefore, a Billroth I operation is 

the treatment of choice. 
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Annula? pancreas is probably the only true congenital 
anomaly that does not manifest itself until adult life." It 
was named by Ecker” in 1862, but Tiedemann” is credited 
with its criginal description in 1818. Less than 300 cases 
have beer reported,” and we have encountered this lesion 
only twice in 20,000 laparotomies since 1962. 

The embryonic pathogenesis is best described by Lecco’s 
theory” (Fig 6). The free end of the ventral pancreatic bud 
becomes 4xed, and as the ventral portion rotates to join 
the dorsal pancreatic bud, it encircles the duodenum.” 
Therefore, the annulus contains a major pancreatic duct. 

There are three clinical phases of this anomaly: (1) 
complete duodenal obstruction in the newborn, (2) minimal 
obstructien that does not develop fully until adult life, and 
(3) obstruction that is not discovered until autopsy.” 
Symptoms are those of high enteric obstruction, weight 
loss, and occasional hematemesis. 

The mest common complication of annular pancreas is 
peptic uleer disease. It has been reported in 48%. of the 
cases.” The high incidence of ulceration has been asso- 
ciated with antral stasis, blockage of alkaline regurgita- 
tion, and hypoglycemia.” 

Preoperative diagnosis is usually made by typical roent- 
genographic findings. However, the presence of a scarred 
duodenal bulb, caused by ulcers, may obscure these find- 
ings.” This occurred in both of our patients. 

Simple division of the annulus results in fistula forma- 
tion or recurrent obstruction; therefore, a bypass procedure 
is recommended.” In the patients with ulcer disease, 
Lloyd-Jones and colleagues” recommend a Billroth H 
gastrectomy. However, others** advocate vagotomy and 
gastrojejunostomy to avoid problems with the duodenal 
stump. Eoth of our patients have done well after a truncal 
vagotomy and posterior gastrojejunostomy. 

Fewer than 40 cases of preduodenal portal vein have 
been reported.” In addition to our case, we found two 
reported cases of preduodenal portal vein associated with 
duodena: ulcer. Begg,” in 1912, published the first 
description of such in a 10-mm pig embryo. Knight” 
reported the first human case from an autopsy in 1921. The 
pathogenesis was elucidated by Patten." The second vitel- 
line bridge, which normally remains patent, becomes oblit- 
erated, and the third bridge persists and enlarges to form 
the precuodenal portal vein. Thus, the portal vein lies 
anteriorto the duodenum (Fig 7). 

Most of these patients have as their initial symptom 
acute orchronic high enteric or gastric outlet obstruction. 
Duodenal obstruction occurs in 30% of the cases, but may 
be secondary to malrotation.** Our patient had a partial 
malrotation of the gut, which played no part in the 
duodena obstruction. 

The surgical treatment is relief of the obstruction by a 
bypass procedure in the uncomplicated case. We performed 
a truncal vagotomy and gastroduodencstomy on our 
patient because of the complication of a bleeding duodenal 
ulcer. 


Figuress3 and 6 are reproduced with permission from J.B. Lippincott Co, 
and Fig Tis reproduced with permission from Grune & Stratton, Inc. 
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Esophageal Disruption From Blunt 


and Penetrating External Trauma 


C; Wiliam Spenler, MD, John R. Benfield, MD 


è Elever patients suffered esophageal perforations. from 
external trauma. This series includes the first report of esopha- 
geal perforation that resulted from a cervical flexion-hyperexten- 
‘sion injury: The ether ten patients had penetrating trauma. 

Early signs were subtle. Small amounts of mediastinal and 
cervical air tended to be overlooked or erroneously attributed to 
other causes, such as associated pneumothorax. Once 
suspected, the possibility of esophageal disruption was not 
always pursued with optimum vigor. There was undue reliance 
on contrast media radiography. There were two patients with 
falsely: normal esophagograms. 

All patients healed: well when treated within 12 hours after 
injury by primary closure and drainage. All three patients treated 
after 12 hours of delay required secondary drainage for cervi- 
` comediastinal sepsis, and one of them died. 
= Possible esophageal injury needs to be suspected after blunt 
as: well as penetrating cervicothoracic trauma. When time 
permits, endoscopy, esophagogram, and bronchoscopy should 
be the minimum preoperative workup. Prompt primary closure of 
externally induced esophageal perforations is the treatment of 
choice. : 

(Arch Surg 111:663-667, 1976) 


Tj\xterrally induced trauma to the esophagus is a chal- 

enging, relatively uncommon problem. Perforation 
is a surgical emergency that is usually lethal if untreated 
and commonly fatal if treatment is delayed. When 
injured, the esophagus initially responds quietly. while 
most of the surrounding vital structures vociferously 
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assert themselves. Necessary attention is therefore given 
to obvious injuries, and trauma to the esophagus may be 
overlooked. While it is generally accepted that early diag- 
nosis predisposes to optimum results, delays in recognition 
nevertheless occur, and controversies in recommendations ` 
for management persist.” Our purpose is to share the 
lessons we have learned in recent years concerning esoph- 
ageal trauma, and to report for the first time that flexion- 
hyperextension injury of the neck without penetrating 
injury can lacerate the esophagus. 


SUBJECTS AND METHODS 


Records ‘of all patients who suffered perforation of- the 
esophagus secondary to external trauma from June 1966 to June 
1975 were reviewed. Injuries from foreign bodies, caustic inges- 
tions, or endoscopy were not included. Particular attention was 
given to the interval between injury and therapy. The factors that 
influenced results were subjected to retrospective analysis. 


RESULTS 


During nine years there were 11 patients (ten men and 
one girl) who suffered external injuries that resulted in 
perforation of the esophagus. Their mean age was 38 
(range, 8 to 63) years. 

The cause of the injuries in eight patients was gunshot 
wounds, and in one it was a stab wound. One patient, whose 
case will be presented in detail, suffered perforation of the 
esophagus from a hypertrophic cervical vertebral bone spur 
during a flexion-hyperextension injury. The child’s esopha- 
gus was lacerated during emergency tracheostomy. 

The site of injury was in the neck in six cases and in the 
thorax in five instances. Two of the injuries were in the 
upper third of the thoracic esophagus and three were in the 
lower third. None of the patients had more than one 
esophageal perforation. 

Diagnostic tests were used in various combinations. Four 
patients (86%) had no tests specifically relevant to the 
esophagus prior to operation. Two of them had open 
wounds of the neck that mandated operation based on 
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inspection alone, and the third had immediately life- 
threatening injuries that precluded delay for additional 
diagnosis prior to thoracotomy. The fourth patient had no 
tests involving the esophagus because they were judged 
unnecessary in that neck exploration was to be done. His 
case history follows. 


Case 1.-—An 18-year-old man was transferred from another 
hospital with stable vital signs and a chest tube on tke right two 
heurs after having sustained a pneumothorax from a gunshot 
wound to the anterior part of the chest and neck. There was also a 
gunshot wound of the right lower quadrant of the abdomen. 
Examination of the neck revealed cervical crepitus and an 
entrance wound near the midline at the level of zhe thyroid 
cartilage. Abdominal examination revealed a rigid abdomen 
without bowel sounds. No neurological abnormalities were 
observed. 

Roentgenograms at the time of admission revealed retropha- 
ryngeal and upper mediastinal interstitial air from a bullet in the 
right of the chest. There was a pneumothorax on the right and 
some clues regarding the presence of esophageal perforation, 
which are illustrated in Fig 1. There was also a bullet in the right 
lower quadrant of the abdomen and free air was present under the 
left diaphragm. An intravenous urogram was normal Esophago- 
gram was not done. Bronchoscopy was normal. Esophagoscopy was 
not done. 

A cervical exploration was performed because of the bullet 
wound. No esophageal perforation was found, and the neck was 
not drained. Laparotomy revealed a large retroperitcneal hema- 
toma extending from the aortic bifurcation to the duodenum. 

The postoperative course was complicated by spiking tempera- 
tures between 38.9 C to 40.0 C with leukocytosis. Blcod cultures 
drawn on the second postoperative day grew f-hemolytic strepto- 
coccus, group D. Despite intravenous administration of penicillin 
G potassium and methicillin sodium, the fever persisted. Seven 
days postoperatively, the mediastinum was widened on chest x-ray 
film. An esophagogram demonstrated an esophageal perforation 
with a retropharyngeal mass. An anterior superior mediastinal 
abscess cavity was drained through a transcervical epproach. A 
feeding gastrostomy was inserted. Gentamicin sulfate was added 
to the antibiotic regimen. The patient made an uneventful recov- 
ery. 

Comment.—Reliance on planned neck exploration 2rroneously 
was believed to obviate the need for preoperative evaluation of the 
esophagus. Neck exploration failed to reveal esophageal injury, 
which esophagogram and esophagoscopy would almost certainly 
have shown. 


Four patients had a single test for esophageal injury, 
including three who had esophagoscopy only and two who 
had solely esophagograms. Three patients had esophago- 
grams and bronchoscopies without’ esophagosccpies. Two 
of them had esophagograms done twice. Only one man had 
esophagoscopy, esophagogram, and bronchoscopy. Four 
patients had great vessel angiography prompted by 
mediastinal widening on chest x-ray films. 

The diagnostic yield among the eight patients who had 
tests other than immediate exploration was as follows. All 
esophagoscopies were abnormal, and all bronzhoscopies 
and great vessel angiograms were normal. Four of the six 
esophagograms were abnormal. In two cases, this study 
needed to be repeated in order to provide definitive 
information. There were two instances in which barium 
esophagogram was falsely normal, including one case in 


664 Arch Surg—Vol 111, June 1976 





Fig 1.—Esophageal injury discovered too late. Admission chest 
x-ray film contains clues that were not optimally pursued. There is 
air in neck, and on the original x-ray film, one can see tiny metallic 
fragments (arrow) near esophagus, the location of which is 
shown by nasogastric tube. Note pneumothora~:on right that was 
erroneously believed adequate to explain cervical air. 


which a subsequent study with water-soluble contrast 
medium was abnormal. There was one falsemormal esopha- 
gogram with water-soluble contrast medium in a patient 
whose perforation was proved by esophagescopy. 

The interval between injury and treatment was less than 
12 hours in eight patients. We shall henceforth refer to this 
group as having had prompt recognition of the esophageal 
injury. Three patients in whom the esophageal injury was 
not found until more than 12 hours had elapsed will be 
referred to as having had delayed recognition. These delays 
were the result of falsely normal esophagograms in two 
cases. In one instance, esophageal injury was not suspected 
when the patient was initially seen in the emergency room 
of another hospital. His case history follows. 


Case 2.—A 63-year-old man suffered a cervica! flexion-hyperex- 
tension injury when his car was struck from behind. The patient 
was unconscious after the accident. He was taken to another 
hospital, where his main complaint was pain ard stiffness in the 
neck and pain in the superior anterior part of thechest. Roentgen- 
ograms of the chest and cervical vertebrae demonstrated severe 
hypertrophic osteoarthritis of the cervical spire without acute 
injury. Approximately 18 hours after discha¥ge, the patient 
returned to the same hospital complaining of mere neck pain and 
dysphagia. Repeat roentgenograms demonstrated a perforation of 
the posterior aspect of the cervical esophagus,:and the osteoar- 
thritic spurs of the cervical vertebrae were again noted. These 
findings are illustrated in Fig 2. 
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An exploration of the right side of the patient’s neck with 
closure of esophageal laceration and drainage was performed 24 
hours after injury. Three days later he began to have spiking 
fevers to 40.0 C. These fevers, accompanied by progressive partial 
upper airway obstruction, persisted until five days postoperative- 
ly, when 2 transcervical exploration of the superior mediastinum 
was performed by one of us (J.R.B.) to drain a retropharyngeal 
mediastinal abscess. The patient was transferred to Harbor 
General Hospital and his sepsis gradually resolved during the next 
several days. His esophageal fistula gradually closed. 

Comment.—This patient illustrates the need to consider the 
possibility of esophageal perforation after severe cervical flexion- 
hyperextension injuries. 


Treatment consisted of primary closure of the perfora- 
tion with drainage of the operative site in seven of the 
eight patients in the prompt recognition group and in one 
of the three patients in the delayed recognition group. One 
patient with a cervical esophageal disruption was nonoper- 


Fig 2.—Cervical esophageal perforation from flexion-hyperexten- 
sion injury. Top left, Lateral view of cervical vertebrae shows 
severe anterior osteoarthritis spurs. Bottom left, Esophagogram 
showing perforation at level of most prominent arthritic protru- 
sions (C5-6). Bottom right, Level of bone spur and perforation. 
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atively treated. The two remaining patients in the delayed 
recognition group were treated by drainage and secondary 
closure of the esophageal fistula. Five patients (44%) in the 
series had gastrostomies. Secondary drainage of abscesses 
adjacent to the esophagus were required in all three 
patients whose esophageal perforations were not promptly 
identified, including one whose suture line leaked after 
attempted primary closure. The possible consequences of 
delayed recognition and inability to close an esophageal 
perforation primarily are illustrated by the following 
patient. 


Case 3.—-A 20-year-old man sustained a 38-caliber gunshot 
wound to the left arm and the left hemithorax. The vital signs 
were stable. Physical examination revealed that the bullet had 
transversed the left arm and entered the chest at the level of the 
fourth intercostal space in the posterior axillary line. Bilateral 
hemopneumothoraxes were noted on ches? x-ray film. Electrocar- 
diogram demonstrated no acute changes. Bilateral chest tubes 
were placed and thereafter the lungs reexpanded. Barium esopha- 
gogram and aortic arch studies were within normal limits. The 
findings (Fig 3, left) were erroneously explained on the basis of 
the pneumothorax and contusion injury, since the esophagogram 
was normal, 


Within 24 hours the patient began spiking fevers of 38.9 C to 
40.0 C that persisted despite antibiotics. Three days after the 
injury, repeat esophagograms demonstrated a perforation of the 
distal part of the esophagus (Fig 3, right), Chest x-ray film 
revealed bilateral effusions that proved to be emevemas. 

A thoracotomy on the right for optimum placement of drainage 
tubes and a laparotomy for gastrostomy and a tracheostomy were 
immediately performed. The cultures from operation grew Clos- 
tridium perfringens. Postoperatively, the patient underwent 
progressive deterioration with a septic course complicated by 
respiratory failure that required assisted mechanical ventilation. 
Despite aggressive treatment that included hyperbaric oxygen, 
the patient continued to deteriorate and he died on the 15th 
hospital day of complications of sepsis. 

Comment.—Falsely normal esophagograms are not rare. The 
initial false normal esophagogram in this case demyed treatment 
to the point at which primary closure of the perforation. was no 
longer possible. This delay greatly enhanced the Ukelihood of the 
disastrous consequence that ensued. 








Death occurred in two patients (18%) in the series. One of 
the deaths was a consequence of sepsis efter delayed 
recognition of a thoracic esophageal injury. The second 
occurred despite prompt recognition and treatment after 
the esophageal repair had already healed and without 


Esophageal Perforations From Blunt and Penetrating External Trauma, 1966 to 1975 


Associated Injuries 
No. of 


Complications 
en 


Hospitalization, No. (%) of 





Patients No. Rate/ Patient 
Prompt diagnosis 2 


Deaths 
1 (12) 


Rate/Patient Days (Range) 
1.4 21 (13-37) 








Delayed diagnosis 1.3 






Fig 3.—Late recognition of esophageal perforation. Lett, Chest 
x-ray film shows mediastinal windening with air believed to be 
related to previous pneumothorax now expanded by chest tubes. 
Concomitant aortogram was normal. Right, Esophageal perfora- 
tion with extravasated barium three days after injury, and 
previous false normal esophagogram. 
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3.0 46 (44-51} 1 (33) 





2 (18) 
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relation te the esophageal injury. 

‘Morbidity was measured in terms of complications and 
duration af hospitalization. There were 20 complications. 
Eleven complications oceurred in eight patients who were 
in the prompt recognition group. These eight patients had 
16 associated injuries. Stated another way, the prompt 
recoguitien group had two associated injuries per patient 
and 14 cemplications per patient. The average length of 
hospisalization of this group was 21 (13 to 37) days. The 
remaining nine complications occurred in the delayed 
recognitien group, which consisted of three patients with 
four associated injuries. Thus, the delayed recognition 
group had 0.4 associated injuries per patient and three 
compiications per patient. Their average hospitalization 
was 46 (44 to 51) days. These data are summarized in the 
Table. 


COMMENT 


The most unique finding of our series is the patient 
whose esophageal laceration resulted from a “whiplash 
injury.” This is a common form of trauma, and one must 
ask why the esophagus usually escapes injury. The answer 
undoubtedly lies in the fact that the esophagus is well 
protected in the neck and that it is a pliable structure. In 
our patient, the osteoarthritic bone spurs were responsible 
for lacerating the esophagus, and the rarity of this circum- 
stanee makes the delay in recognition of his esophageal 
perferation when he was first seen at another hospital 
quite understandable. For the future, however, it is impor- 
tant that we remain aware of the possibility of esophageal 
perferatoon as a part of flexion-hyperextension injury of 
the meck and that each patient whose complaints suggest 
the possibility of esophageal injury after “whiplash” 
should have his esophagus fully evaluated. 

Perhaps the most striking feature of our data is the 
differenee. in morbidity between prompt and delayed 
treazment of esophageal trauma. In our series, the number 
and severity of associated injuries were no greater in the 
delayed recognition group than among patients who were 
promptly treated. Therefore, our data support the need for 
prompt diagnosis and therapy. That point has been 
stressed by others,” and we wish to reemphasize it only in 
passing. Instead, we wish to focus on the reasons for delays 
in Ciagnosis and make a proposal for insuring prompt 
diagnosis of externally induced esophageal trauma in the 
future. 

‘Retrospective critical review of our patients identifies 
the follewing factors, which made recognition of esopha- 
gea injury suboptimum: (1) the index of suspicion was low 
because this is an uncommon injury; (2) associated injuries 
were usually more obvious than esophageal trauma, and 
the esophagus sometimes was assigned inappropriately 
low prierity; (8) undue reliance was placed on esophago- 
grams (two false normal) and neck exploration (one false 
normal}; and (4) esophagoscopy was not done often 
enough. 

Cur recommendations concerning the diagnosis of 
esophageal injury after external trauma are as follows: (1) 
mantam a high index of suspicion after blunt as well as 
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after penetrating injuries; (2) whenever possible, do not 
rely on a single test to exclude the possibility of an 
esophageal tear; (3) should it be necessary to choose only 
one preoperative test, esophagoscopy rather than esepha- 
gogram should be chosen; and (4) time and circumstances 
permitting, the minimum evaluation for patients with 
suspected esophageal injury should include esophagoseopy, 
esophagogram with water-soluble contrast medium, and 
bronchoscopy. If repeat esophagogram is indicated, barium » 
may be safely used. 

Therapy: remains surprisingly controversial. There are 
advocates of nonoperative treatment as well as proponents 
for prompt operation.“ We are convinced that early 
diagnosis and prompt operation with primary closure of 
the esophagus and drainage of the operative site is the 
treatment of choice. When circumstances preclude the 
optimum, nonoperative treatment may be briefly tried. In 
most instances, however, it will be necessary to operate in 
order to provide drainage. In our opinion, antibiotic 
therapy should be considered adjunctive, and drainage 
should be considered the primary mode of treatment for 
esophageal perforations that come to the surgeon’s atten- 
tion after delays greater than 12 hours. 

To suggest that the index of suspicion for esophageal 
injury be high without further discussion of that point 
would be incomplete. We believe any patient with hemop- 
tysis or hematemesis after cervical or thoracic injury 
should be considered as having a potential esophageal 
perforation. Patients with mediastinal or cervical air are 
certainly at risk, even when there is a coexisting pneumo- 
thorax. When there is mediastinal widening, unexplained 
by vascular injury, esophageal trauma needs to be consid- - 
ered. In general, the burden of proof to exclude esophageal 
injury rests with trauma surgeons, and the esophagus 
should not be given an opportunity to assert itself in a 
delayed fashion after injury. 


We wish to gratefully acknowledge the contributions of Robert S. Ozeran, 
MD, in the care of one of these patients. 


Nonproprietary Name 
and Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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of Outpatient Breast Biopsy 
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® A review of the 130 breast biopsies performed on women 
during the past three years at the Martin Luther King, Jr, General 
Hospital showed that 90 were performed on outpatierts and 40 
on inpatients. Of the 90 outpatient procedures, 61 were under 
local anesthesia and 29 under general. Only three outpatient 
biopsy specimens were malignant and required subsequent 
» patient admission to the hospital for mastectomy at an interval of 
«9 to 14 days. In all three, the axillary nodes were uninvolved, In 
‘two, no residual tumor was found in the mastectomy specimen. 
_ Whereas during this period patients with clinically suspected 
-malignant neoplasms of the breast were admitted for biopsy, we 
are, considering all the advantages of outpatient biopsy and the 

accumulating evidence that the interval between biopsy and 
a mastectomy is harmless, expanding the outpatient biopsy proce- 
dure to include tumors suspected of malignancy. 

(Arch Surg 111:668-670, 1976) 










here has been considerable anguish and financial cost 
te many patients who underwent the conventional 
route of “excisional breast biopsy and possible radical 
mastectomy,” even though the majority of breast biopsy 
Specimens are benign. The few who advocated a more 
simplified route are like voices crying in the wilderness,'~* 
Why is the medical profession reluctant to adopt breast 
biopsy as an outpatient procedure? This report shows how 
this practice developed at our institution and how the 
selection criteria evolved. 
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SUBJECTS AND METHODS 


Between October 1972 and December 1975, a total of 130 breast 
biopsies were performed on women at our hospital. Ninety of these 
were on an outpatient basis and 40 on inpatient. All were done in 
the operating room, under local or general anestHesia. 

We began outpatient surgery shortly after our hospital opened 
in 1972, when the patient load outgrew our bed capacity. Initially, 
only young patients with clinically benign breast lesions were. 
selected to have biopsies performed on an outpatient basis under - 
local anesthesia, but in the main operating suite te ensure aseptic ` 
technique and hemostasis. If the surgeon or patient was unwilling 
to accept local anesthesia, the biopsy was done sn an inpatient. 
basis under general anesthesia in the conventional way. Later on, 
as general anesthesia was extended to ambulatory surgical 
patients, and attitudes changed, even older patients with slightly 
suspicious lesions were included. Most of the cysts were excluded 
from biopsy after aspiration was done in the clinie, Patients with 
highly suspicious lesions were admitted to the hospital for evalua- 
tion and biopsy of the lesions in the conventional manner. 
Recently, we became more inclined to do needle uopsy of a very 
large or highly suspicious mass in the clinic. We Bave no experi- 
ence with needle aspiration eytology. f 

The routine developed for outpatient surgery induded complete 
blood cell count, urinalysis, an abbreviated history, physical exam- 
ination, and written consent for surgery. The patient was given 
written instructions to take nothing by mouth preeperatively and 
to bring a companion who could take her home. On the day of 
operation, the patient’s vital signs were checked bythe clinic staff, 
and the absence of upper respiratory infection and skin infection 
was verified. The patient put on a gown and was sent to the 
preanesthesia area, where the surgeon reexamined the breast 
mass, and the anesthesia staff started an intravenous infusion and 
gave the premedication. We prefer to have an anesthetist stand by 
even for local anesthesia cases. Postoperatively, the patient was 
routinely observed in the recovery room for at least 30 minutes 
after local anesthesia and longer after general anesthesia, When 
fully alert and able to walk, she was discharged to the-clinic, with 
the surgeon’s written postoperative instructions concerning diet, 
activity, medication, dressing care, and return appeintment date. 
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Tabie 1.—Breast Biopsies” 


No. of Patients 


Method of Anesthesia 
Diagnosis of 
Total Local General Carcinoma 
Oupatient 90 61 29 3 
 inpatiort 40+ 1 37 














* Performed at Martin Luther King, Jr, General Hospital from Octo- 
ber 1972 tosDecember 1975. 
+ includes two needle biopsies for overt carcinoma. 


The clinic staif would make sure that the patient and her 
compaaion..wnderstood the instructions and would have the 
prescriptions filled; she was then discharged home. The written 


o Fnstruetions were essential, as many patients could not remember 


everything: the dector said, due to nervousness or medication. 
The operative technique that evolved included the following: the 
patient was prepared and draped in the regular operating room 
setting. When general anesthesia was chosen, intubation was 
usually’ not necessary. When local anesthesia was chosen, 1% 
lidocaine (Zyloeaine) plain field block was preferred. The infiltra- 
tion was given 2.5 cm away from the mass, so as to keep the mass 
i palpatie fer easy removal. Epinephrine was not used, for fear of 
delayed -bieeding. Circumareolar incision was used whenever 
“possibie, te obtain the best cosmetic results. Electrocautery was 
used for meticulous hemostasis. The breast tissue was approxi- 
mated if the cavity was large, and the skin was closed with 
subcuticular polyglycolic acid (Dexon). Occasionally, a Penrose 
drain was used, which would be removed the next day in the clinic. 
The patient was instructed to leave the 2 x 2-gauge inner 
dressing intact, but to remove the outer pressure dressing the next 
morning. 


RESULTS 


Of the 90 outpatient biopsies, 61 were done under local 
anesthesia, 29 under general anesthesia (Table 1). The 
patients’ ages ranged from 14 to 69 years, averaging 26.4 
‘years Three of the outpatient biopsy specimens were 
malignant and required subsequent patient admission to 
the hespiial for mastectomy. The interval between biopsy 
and mastectomy ranged from 9 to 14 days. All had negative 
findings from metastatic workup. All three had negative 
axillary modes. Only one had residual tumor in the mastec- 
tomy specimen, All 40 inpatient biopsies were done under 
- general anesthesia, except one done under local anesthesia 
and two needle biopsies. The ages ranged from 17 to 82 
` years averaging 46.7 years. Of these 40 cases, 14 were 
diagnosed as malignant, and the patients underwent 
mastectomy (including three simple); six had positive 
< axillary nodes. 
-. The pathologic diagnosis of the outpatient biopsy spec- 
imene was predominantly fibroadenona (Table 2). When 
more than one pathologic entity was present in the speci- 
men, t was elassified under the dominant lesion. 

Neither the inpatient nor the outpatient biopsies 
resulted. in complications, such as wound infection or 
hematoma requiring evacuation, although a few had 
remarkabie eccaymosis. 


COMMENT 


Our limited experience indicated that outpatient breast 
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Table 2.—Outpatient Breast Biopsies 


Pathologic Diagnosis 


Fibroadesoma 
Sclerosirg adenosis 
Fibrocystic disease 
Lipoma 
Lactating@adenoma 
Duct papiloma 
Carcinoma 

Total 





biopsy can be safely and conveniently done, when an 
outpatient:surgical routine is established. 

Advantages for the patient are that (1) women with a 
breast lump may seek medical attention sooner, if they 
know diagnosis could be less costly, emotionally and finan- 
cially; (2) patients seldom refuse surgery when it is offered 
on an outpatient basis; many prefer to know the definitive - 
diagnosis before participating in the decision of mastec- 
tomy; (3) patients can avoid the unnecessary mental 


suffering of consenting to “possible radical mastectomy,” | E 


when, for the majority, only a biopsy is needed; (4) 
outpatientsurgery obviates the personal and family incon- 
venience of a hospital admission, lessens the disruption of 
family routine or time lost from work; and (5) the financial 
cost of an outpatient biopsy is only about one fifth of the 
cost of a two-day hospital stay, although the surgeon's fee 
may be the same. The patient could also avoid the cost of 
the frozen:section, the prolonged general anesthesia while 
waiting for the frozen section verdict, and perhaps unnec- 
essary medical evaluations and metastatic workup. 

The advantages for the surgeon are real also. It saves. 


him time and emotional strain from lengthy discussion . : 


about possible mastectomy to patients, the majority of 
whom wil) not need it, yet have to sign an informed ` 
consent. It facilitates the operating room scheduling and 
preparations, since time, room, and instruments need not 
be set aside in anticipation of possible mastectomy. The 
surgeon avoids the wait and the possible error of frozen 
section. Even if malignancy is diagnosed at outpatient 
biopsy, prebably no harm is done. The surgeon can then 
proceed with the metastatic workup and preoperative 
medical evaluation and offer a more precise and wiser plan 
to the patient concerning the definitive treatment. 

There are a few disadvantages for the patient. The 
disadvantage of needing someone to accompany her is 
more apparent than real, since the presence of a friend or 
relative can be a source of strength and support. Discom- 
fort of local anesthesia is sometimes unavoidable, but can 
be lessened by adequate premedication, good rapport with 
a gentle surgeon, and a standby anesthetist. When general 
anesthesiaor a supplemental intravenous analgesic is used, 
the patient may become oversedated and remain in the 
recovery reom too long. This possibility can be lessened by 
alerting tke anesthetist to use only short-acting agents for 
outpatients. Some hospital insurance policies do not cover 
outpatient: surgery. This problem is diminishing as insur- 
ance companies are becoming aware of the mutual benefits 
of allowing outpatient surgery. There is possible risk to the 
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-patient’s chance of cure if cancer cells were seeded in tissue 


done. However, the accumulated evidence has been to the 
contrary.*"* ; 
_..The disadvantages for the surgeon are few. It is 
distressing for the surgeon if the patient experiences an 
“undue amount of pain during operation under local anes- 
thesia. This can be lessened by proper patient selection, 
improved infiltration anesthesia technique, and having an 
anesthetist stand by. A small or deep mass may become 
obscured by the local anesthetic solution and become 
difficult to find or missed. This can be avoided by injecting 
at least 2.5 em away from the palpable mass during field 
block. If the anesthetist is unwilling to stand by, the 
surgeon must assume more caution in the choice and 
¿conduet of the procedure. 
Since general anesthesia can be extended to outpatient 
_ Surgical procedures, our criteria for outpatient surgery 
has been much simplified: (1) the patient should be ambu- 
_ latory before and after the operation; (2) the patient should 
- have- no serious associated medical problems; and (8) the 
postoperative care should not require professional skills 
available only in the hospital environment. Thus, outpa- 
tient. breast biopsy need not be restricted tc younger 
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planes during biopsy, when mastectomy is not immediately : 











patients, nor restricted to benign lesions, However, for 
_ breast biopsy to be done under local anesthesia, the criteria 


for patient selection are that the patient be willing and 
able to cooperate (this excludes patients who are emotion- 
ally unstable, retarded, or having a language barrier); and 
that the breast mass be palpable (this excludes lesions 
detectable only by mammography). We do not recommend 
local anesthesia for quadrant biopsy, nor for a deep mass in 
very large breasts, nor for very large or multiple lesions, 
where the amount of anesthetic solution required may 
exceed the maximum safety limits. 


CONCLUSIONS 


In the face of soaring medical costs and increasing public 
awareness of the problems of breast lumps, outpatient 
excisional biopsy of the majority of solid lesions should be 
seriously considered. Cysts should be aspirated. A needle 
biopsy should be performed on obvious carcinoma. From 
our experience, the pros and cons are presented, and 
selection criteria are suggested. The human elements 
among the surgeon, the patient, and the anesthetist 
remain to be worked out as a cooperative endeavor for this 
procedure to be generally accepted in this country. 
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“INJECTION, equivalent to 10 mg metaraminol per ml 


ramin 


e Metaraminol Bitartrate | MISD 








a vasopressor with positive inotropic effect 





Indications: Basec on a review of this drug by the National Academy of 
Sciences-National Research Council and/or other information. FDA has 
classified the indications as follows: 

Effective: ARAMINE is indicated for prevention and treatment of the acute 
hypotensive state occurring with spinal anesthesia Adjunctive treatment of 
hypotensio due to hemorrhage: reactions to medications: surgical com- 
plications, and shock associated with brain demage due to trauma or tumor 
“Probably” effective: It may also be useful as an adjunct in the treatment of 
hypotension due to cardiogenic shock or septicemia. 

Final classitication of the less-than-effective indications requires further in- 
vestigation 





Contraindications: Use should be avoided with cyclopropane or halothane 
anesthesia, unigss clinical circumstances demand such use 

Precautions: Use with caution to avoid excessive blood pressure response. 
Rapidly incucad hypertensive responses have been reported to cause acute 
pulmonary edema, arrhythmias, and cardiac arrest. Use with caution in digitalized 
patients, sincethe combination of digitalis and sympathomimetic amines is capa- 
ble of causingectopic arrhythmic activity. Treat cirrhotic patients cauticusly: if 
diuresis ensues, restore electrolytes. Fatal ventricular arrhythmia has teen re- 
ported in one patient wth Laennec’s cirrhosis. In several instances. ventricular ex- 
trasystoles that appeared during infusion have subsided promptly on reduction of 
infusion rate. Since metaraminol has prolonged duration of action, a cumulative 
effect is possible, leading to prolonged elevation of blood pressure even with dis- 
continuation cf therapy. Monoamine oxidase inhibitors have been repcrted to 
potentiate action of sympathomimetic amines. 

When vasooressor amines are used for long periods, resulting vasoconstriction 
May prevent adequate expansion of circulating volume and may cause perpetua- 
tion of the shack state Plasma volume may be reduced in all types of sheck. and 












measurement o#-central venous pressure is the most useful means of assessing 
the adequacy of ‘he circulating blood volume: blood or plasma volume expanders 
should be emploved for hypotension or shock due mainly to decreased circulating 
volume. Because of its vasoconstrictor effect, metaraminol should be used with 
caution in heart or thyroid disease, hypertension, or diabetes. Sympathomimetic 
amines may provoke relapse in patients with history of malaria 
Adverse Reactions: Sinus or ventricular tachycardia, or other arrhythmias, 
especially in patients with myocardial infarction. Abscess formation. tissue 
necrosis. or sicughing may rarely follow use. In choosing the site of injection, it is 
important to aveid those areas recognized as nat suitable for use of any pressor 
agent, and to discontinue infusion immediately if infiltration or thrombosis oc 
curs. The larger veins of the antecubital fossa or the thigh are preferred to veins in 
the dorsum of ™e hand or ankle veins, particularly in patients with peripheral 
vascular disease diabetes mellitus, Buerger’s disease, or conditions with coexis- 
tent hypercoaguiability. 
Note: Response to vasopressors may be poor in patients with coexistent shock 
and acidosis. Esiablished methods of shock management, such as blood or fluid 
replacement when indicated. and other measures directed to the specific cause of 
the shock state -Iso should be used. On/y Sodium Chloride Injection ar 5 per- 
cent Dextrose injection should be used as a diluent. 
How Supplied: Injection. in 1-mi ampuls and 10-mi vials, containing per ml: 
metaraminol bitartrate equivalent to 10.0 mg metaraminol: inactive ingredients: 
at cae 4 me water for nection, q.s. n y mi; and 

.15% methylparaben, 0.02% propylparaben, and 0.2% sodium 
bisulfite added as preservatives. M S D 


For more detared information, consult your MSD repre- 
sentative or se full prescribing information. Merck Sharp 
& Dohme, Division of Merck & Co., inc., West Point, Pa. 
19486 
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| tobramycin S 


equal importance 


When prescribing antibiotics for patients with serious infections, every physician weighs 
effectiveness against safety... and tries not to sacrifice one for the other. 


General effectiveness 
The general effectiveness of Nebcin is now well known. Clinical studies have shown Nebcir: to be 
indicated in the treatment of septicemia; C.N.S. infections, including meningitis; neonatal sepsis; 
erious lower respiratory infections; gastrointestinal infections, including peritonitis, skin, bone, 
and soft-tissue infections, including burns; and serious complicated and recurrent urinary tract 
infections caused by susceptible strains of the organisms listed below. 
_ Nebcin is usually active against most strains of the following 
organisms: 











WARNINGS 


Patients treated with Nebcin shouid be under: 
close clinical observation. because tobramycin 
and other arnnoglycoside antibiotics havea 
inherent potential tor causing ototoxicity and 
nephrotoxicity ’ 
Both vestibular and auditory. ototoxicitycan Soo: 
occur Eighth nerve impairment may develop we 
patients have preexisting renal damage andit =! 
Nebcin is administered for tc r penods Of in 
higher doses than thase rec vended : 
Tobramycin is potentially nephrotoxic Rerial 
and eighth-nerve function shauid be closely 
monitored in patients with known or suspected 
renal impairment and also in those whose renat 
function ig initially normal but who develop signe: 
ot renal dystuncton during therapy. Suh aypa 
impairment may be characterized by cylindra: 
ohquna. proteinuria, or evide of nitrogen E 
retention Gncreasing BUN. NEN. or creatinine)” 
Evidence ol impairment in renal. vestibular or ss 
auditory function re 
drug or dosage adju 
Neboin should be use “caution in 
because of ther 
g prolongation ot 





































seudomonas aeruginosa 
roteus sp. (indole-positive and indole-negative), including 
-Proteus mirabilis, Pr. morganii, and Pr. vulgaris 











Klebsiella-Enterobacter-Serratia group 
itrobacter sp. 
Providencia sp. 
Staphylococci, including Staphylococcus cureus (coagulase- 
positive and coagulase-negative) 


Safety 

Nebcin has been studied in 3,506 patients. Close analysis of 
adverse reactions reported suggests that Nebcin provides a 
desirable balance of effectiveness and safety. 

Inthe 3,506 case reports submitted to Eli Lilly and Company, 
drug-related side-effects (including abnormal laboratory values) 
-were reported in 136 (3.9 percent) of the patients. Those of doubtful 
relationship to Nebcin were noted in 233 (6.6 percent). Adverse 
reactions were severe enough to warrant discontinuation of the 
drug in seventy cases. 






















premature and neonatal inlar 
renal ummatunty and the res 
serum naif-lite of tne drug. 
in the case of overdosage Gr toxic reactions. 
peritoneal chalysis or hamo will help 
remove tobramycin irom the load 
Serum concentrations showid be monitored 
when feasible and prolongeccconcentranans 
above 12 mog/mil should beavaded. Urine 
should be examined for increased excretion of 
protein. ceils. and casts. 5 
Concurrent and sequentialase of other. 
neurotoxic and/or nephroiae antibiotics, : 
particularly streptomycin. nec mycin, kanamyain. 
gentamicin, cephaionding, p FAROMYCIN, ; 
viomycin, polymiyxin.B colista. and vancomyan. © 
should be avoided : 
Nebcin should not be giverconcurrently with 
potent diuretics: Some diureties ihernselves cause 
ofatexicity. and intravenously ministered 
diuretics enhance aminoglyc: ide toxicity by 
altering antibiotic. concentrates in serum and 
tissue ee : 
Usagein Pregnancy Salet of this product tor 
use during pregnancy. has nia been established 























» and Weber. R.: Clinical Results with Tobramycin Sulfate: A Summary of 
xperience. J. Infect. Dis. (Supplement) (in pressi. ee 





To maxi m ize efficac 
and minimize risk 


ne : 1 Follow recommended dosage sèl 
Chose Ere Renal function changes, as shown for all patients, adjust dosage and/or 
a6 Classified by investiga or. by rising BUN, NPN. and serum dosage intervals in patients with 
= = creatinine and by oliguria. have impaired renal function. 
fester Doubttal = been reported with Nebcin, 
29 ' especially in patients on high dosage 
oe and/or prolonged therapy and 
13 particularly in those with known or 
14 suspected renal impairment. The 
4 accompanying table summarizes the 
: renal effects found in the study 
5 group of 3,506 patients. 
3 141 
(in 53 patients* fin 105 patients }* Monitor renal function in all:hi 





. Monitor patients whose renal fiinet 
is initially normal butin whom ol ig 
or evidence of nitrogen retention 
(increasing serum creatinine, BL 


_ Examine urine for an increase ih 
protein, cells, and casts. 





:Juded in both categories; therefore. a total 


156 had 229 cbnormal (related plus doubtful) adverse effects. 


those with impaired renal functio 
caused by trauma, surgery, infecti 
chemotherapy: 


feasibl e. and av’ oid pa ag 

above 12 meg./ml. Determ: 

concentrations if the desage is i 
s in the Nervous System above those usually recommendec 
Adverse effects on both the 
vestibular and auditory branches of 
the eighth nerve can occur. 
Impairment of eighth-nerve 
function is most likely in patients 
with renal damage, especially in 
those on high dosage and/or 
prolonged therapy. Effects on 
vestibular and/or auditory function . Avoid the concomitant or sequential 
in the group of 3,506 patients are use of drugs that are potentially ototoxic 
shown in the accompanying table. or nephrotoxic. 


. Assess auditory and vestibular function 
during prolonged treatment in patients OS 
with known or suspected renal 
impairment and in those with initially. 
normal renal function who develop’ ” 
signs of renal dysfunction during 
therapy. ; 


Number of Effects 
as Classified by investigator 


Rela 


ceive Nebcin in higher doses or for longer 
1. oft time than those recommended, the 


ii al o obse-vation, berate tobramycin and 
her amineglycoside antibiotics have an 
. inh rent petential tor causing ototoxicity and 


MIM tO = 


-tobramycin fate a : cates fling page : 


prescribing information. 













Summary of Prescribing Information 


a WARNINGS 
<o Patients treated with Nebcin should be under close clinical observation, 
"because tobramycin and other aminoglycoside antibiotics have an inher- i 
ent potential for. causing ototoxicity and nephrotoxicity. 
Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- i 
ment may develop if patients have preexisting renal damage and if Nebcin 
-ig administered for longer periods or in higher doses than those 
; recommended. | 
Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function | 
should be closely monitored in patients with known or suspected renal | 
“impairment and also in those whose renal function is initially normal but | 
who develop signs of renal dysfunction during therapy. Such impairment l 
-may be characterized by cylindruria, oliguria, proteinuria, or evidence of i 
“nitrogen retention (increasing BUN, NPN, or creatinine). Eviderce of | 
impairment in: renal; vestibular, or auditory function requires discontinua- 
“Hon of the drug or dosage adjustment. 
< Nebcin should be used with caution in premature and neonatal infants — 
_ because of their renal immaturity and the resulting prolongationofserum | 
half-life of the drug. | 
“Inthe case of overdosage or toxic reactions, peritoneal dialys sorhemo- | 
“dialysis will heip remove tobramycin from the blood. | 
“Serum concentrations should be monitored when feasible, ard | 
prolonged concentrations above 12 mcg. ‘mi. should be avoided. Urine | 
should be examined for increased excretion of protein, cells, and casts. 
... Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, | 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
«mycin, should be avoided. 
< Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
“diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
‘thons in serum and tissue. 
> Usage in Pregnancy—Safety of this product for use during pregnancy 
has not been established. 














Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
‘oup; is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 

tionis a clear and colorless sterile aqueous solution for parenteral administra- 

tion: Itis. stable and requires no refrigeration. 

indications and Usage: Nebcin is indicated for the treatment of ser ous infections 

caused by susceptible strains of the following microorganisms: Pseudomonas 

aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indol2-negative). 

ia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp.. and staphy- 

luding Staphylococcus aureus (coagulase-positive and 

negative). 

HONG dicated in the treatment of septicemia; central-nervous-system 

infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 

tions: gastrointestinal infections, including peritonitis, and serious skin, bone, 

“and sott-tissue infections, including burns, caused by the susceptible organisms 

-isted above: Clinical studies have shown Nebcin also to be effective in serious 

complicated and recurrent urinary tract infections due to these organisms. 

Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 

episodes of urinary tract infections unless the causative organisms are not 

susceptible to antibiotics having less potential toxicity. Nebcin may be considered 

in serious staphylococcal infections when penicillin or other poten tially less toxic 

drugs.are contraindicated and when bacteria! susceptibility testing and clinical 

judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatrrent to isolate 

i ify etiologic organisms and to test their susceptibility to tobramycin. If 

ility tests show that the causative organisms are resistant to tobramy- 

ii, other appropriate therapy should be instituted. In patients in whom gram- 

negative septicemia, neonatal sepsis, or meningitis is suspected, including those 

in whom concurrent therapy with a penicillin or cephalosporin anc an aminogly- 

coside may be indicated, treatment with Nebcin may be initiated before the 

results of susceptibility studies are obtained. The decision to continue therapy 

~ with Nebcin should be based on the results of susceptibility studies. the © 

© severity of the infection, and the important additional concepts discussed in the 

"WARNINGS box above. 

-. Gantraindication: A history of hypersensitivity to tobramycin is a contraindication 

co toits use. ; 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy tor examination, as 

recommended in the WARNINGS box. a 
Neuromuscular blockade and respiratory paralysis have been reported incats 

: receiving very high doses of tobramycin(40 mg./Kg.). The possibiitythat. 

< prolonged or secondary apnea may occur should be considered if tobramycinis 







- coagulase- 
ee | 





< blocking agents. such as succinylcholine or tubocurarine. 





“administered to anesthetized patients who are also receiving neuromuscular -= < 


n changes. as shown by rising 
_cylindrura, and increased 















proteinu patients witha history.of renal 
impairment wh is or with higher doses than those 
recommende: = 















































































Neurotoxicity—Adverse effects on both the vestibular ard auditory branches 
of the eighth nerve have been noted, especially in patients seceiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring inthe 
ears, and hearing joss. en : a 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. EE 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia,” 
granulocytopenia, and thrombocytopenia; and fever, rash watching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./1.V.: 
Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./ Kg. ‘day administered in three equal doses every eight hours. indife 

threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 

administered in three or four equal doses. This dosage stiould be reduced to 
3mg./Kg. /day as soon as Clinically indicated. (Refer to fable 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg. /Kg. /day may be given in two equal doses every twelve hours. 

The usual duration of treatment is seven to ten days. : 
Dosage guidelines for adult or pediatric patients with redused renal function— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged . 

intervals. To determine the reduced dose at eight-hour intervals, see the conven 

ient nomogram in the package literature.* To calculate sormal dosage at 

prolonged intervais (if the creatinine clearance rate is net available and the 

patient's condition is stable), the following formula maybe used: 
lmg./Kg.q.(6 x serum creatinine: h. 

Neither regimen should be used when dialysis is being performed. . 

ILV. Administration— The usual volume of diluent for adults is 50 to. 100 mi. For 
children, the volume of diluent should be proportionately kiss than for. adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 

*An alternate rough guide for determining reduced dosage at eight heur intervals (for patients 


whose steady state serum creatinine values are known) is to divide te normally recommended. 
dose by the patient's serum Creatinine Ree iy 






Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 
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| TT Usual Dose for | Maxirium Dose for Lifes 
For Patient Serious Infections Threatening Infections...’ 
Weighing | (Reduces soon as possible) 
Kg. Lb. 1 mg./Kg.q.8h. | 16mg. /Kg q 8h in 
=e | L (Total, 3mg./Kg./day) | (Total; 5 mg. /Kg./day) 
| || mg./dose mi/doset) mg. /dose mi. /doset 
E q. 8h. i q.8h. : 
120 264 || 120 mg. 3 mi. | 200 rng. 5 i. 
115 253 | H5mg. 2.9 mi 191 mg. 4.75m, | 
110 242 || 110mg. 2.75mi. | 183 mg. 4.5 omi 
| 105 231 | 105mg. 2.6 ml 175 ng. 44m 
100 220 f 100 mg. 25 ml 166 mg. 42 mi. | 
| 95 209 || mg 24 mi} 158mg. 4 mi} 
t 90 198 || 90 mg. 2.25mi. 150 mg. 3.75m 
| 85 187 | 85mg. 2.1 m.) 141mg. 35 mi 
| 80 176 | 80 mg. 2 mi. 133mg. 3.3 om 
| 75 165 | 75 mg. 1.9 mi 125 mg. 31 mi: 
70 154 | i 70 mg. 1.75mt 116 mg. 2.9. mi. 
65 143 | 65 meg. 1.6 mi 108 mg. 2.7m: 
1 60 132 5 60 mg 1.5 ml. | 100 mg. 25 mi.. 
| 55 121 || 55mg. 14 m.) 91mg. 2.25mi. | 
| 50 110 | 50mg 125m. | 83.mg. 21. mt. | 
| 45 99 45 mg. 1l mi| 75 mg. 1.9 mi. 
| 40 88 ib 40 mg. 1 mi. | 66 mg. L6é mi. | 


tApplicabie to all product forms except Nebcin, Pediatric. Injectiorsee How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, BO mg. 
(equivalent to tobramycin) per 2 mi., 2 mL. rubberstoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivaiént to tobramycin) per 2 
mi., 2 mi., rubber-stoppered. Loe Bodh 

Hyporets® (disposable syringes, Lilly) Nebcin Injection 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml; and 80 mg. (equivalent to tobramycin) per 2 
mi., 2 mi., in packages of 24. ; BESS 

Each ml. also contains 5 mg. phenol as a preservative, 3.2. mg. sodium bisul- 
fite, 0.1 mg. disodium edetate, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pu [osda76 





: Additionalintormation available: 
to the profession on request. 
F Eli Lilly and Company 
| Indianapolis, indiana 46206 
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undergoing hemodialysis, whose radial-cephalic 


r accessibility, were treated by surgical repositioning of the 

ii length ot arterialized cephalic vein in the forearm. Marked 
nent in accessibility for more than one year was 

d in 15 of 18 delayed venous repositioning operations. 

is rocedure is recommended for improving certain types of 

ate RCAVF. 

(Arch Surg 111:675-677, 1976) 


oaceess for long-term hemodialysis is commonly 
provided by means of radial-cephalic arteriovenous 
las (RCAVEs). The progressive development of easily 
oe forearm veins in these Brescia-Cimino-type 
la systems accounts for a one-year patency rate 
than 90%, and general acceptability for most 
fs requiring long-term dialytic therapy.’? Among 
5% to (0% unsuccessful fistula systems are some that 
because the arterialized vein, despite adequate size, lies 
too deep or is too tortuous, or because the overlying skin is 
‘of ugh. Puncture of these fistulas for hemodialysis 
` access is difficult or impossible. Improvement of access 
with these inadequacies can be accomplished by an 
nin which the arterialized vein is transplanted to a 
‘more superficial and convenient for puncture. This 
summarizes our experience with vein repositioning 
edures.. 

















publication Feb 4, 1976. 
ascular Surgical Section, Cedars-Sinai Medical Center, 








© annual. meeting of the Southern California Chapter of 
College of Surgeons, Newport. Beach, Calif; Jan 17, 197 6. 
rints not available. 


41, June 1976 


yed Vein Repositioning 


teriovencus fistulas (RCAVFs) were unsatisfactory because of 








































MATERIALS AND METHODS 


During the period from January 1971 to September 1975,. we 
constructed 234 side-to-end RCAVFs. During the same interval) 4! 
vein repositioning procedures were performed. Twenty-seven 
these were done primarily (“immediate” repositioning). In these 
the entire vein was repositioned during the original operation fo: 
fistula creation. 

The other 22 were delayed vein repositioning operations: that 
were performed three to 14 months after standard RCAVFs he 
been construsted. During the delay intervals, problems with the 
fistulas had become apparent. Puncture failures were encounter 
that frequently caused excessive morbidity and delays in dialy 
therapy. In all 22 cases, the mispunctures were ascribed to t 
veins being too deep. Six of these 22 patients also had varying 
degrees of anastomotic stenoses. However, difficulties with pune- 
tures due to the deep positions of the arterialized veins we 
prime reasons for the revision operations in these patients 

Angiography was performed in nearly every case t 
patency of the anastomosis, status of the arterialized : 
and runoff. Delayed vein repositioning operations wer per ‘ 
in an attempt to correct inadequacies and to facilitate su sequent 
puncture access of the systems. These 22 cases comprise the 
material for this report. Follow-up of the 22 delayed repositioning : 
procedures ranged from 4 to 52 months. ji 

All patiente had chronic renal failure, and were undergoing 
hemodialysis three times weekly. Ages of patients ranged from 26 3 
to 72 years, with a mean age of 50 years. 


Operative Procedure 


With this procedure, the surgeon intends to relocate a Jong : 
segment of arterialized vein nearer the surface in an optimally 
accessible position. The operation:is confined to the forearm, and 
is done with the patient under local anesthetic. The patient. is 
positioned supine, with his arm abducted laterally on two arm- 
boards. The sturgeon and his assistant should be seated during the 
operation. Gentle handling of tissues and vessels is mandatory. In 
particular, all-vessels are lifted by adventitia only. Grasping the 
entire vessel with vascular forceps is unnecessary and traw: i 
matic. 
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_. The proposed route for the new subcutan ous ) 

indelibly prior to sterile preparation, so that incisions will not 
“interfere with subsequent puncture sites. The anterior radial 
< surface of the forearm is preferable for the new position. The 
prepared arm is enclosed in a tube stockinet, which is cut to expose 
the appropriate areas. A 0.5% lidocaine (Xylocaine) solution is 
infiltrated along the course of the arterialized vein from wrist to 
elbow. The arteriovenous (AV) anastomosis and the first few cen- 
~~ timeters of arterialized vein are exposed at the wrist through a 3- 
to 4-cm vertical incision. The entire length of arterialized vein is 
“then exposed and mobilized up to the antecubital area through a 
separate long or several short vertical incisions. This mobilization 
_-is-done sharply. Blunt dissection should be avoided. All tributaries 

vare ligated and divided. Once the vein is fully mobilized, lidocaine 
anesthetic is injected along the marked route of the planned new 
subcutaneous tunnel. The tunnel itself is developed with a long 
instrument (usually a DeBakey aortic clamp), passed from the 
< wrist to the antecubital area as superficially as possible along the 
marked route. A large-caliber catheter is drawn bacs and forth 
through the tunnel to break down bands that might produce con- 
‘striction. Flow in the arteriovenous fistula is then interrupted by 
occluding the arterialized vein at its anastomotic origin with a loop 
_ of fine silicone elastomer tubing or a very delicate vascular clamp. 
The vein is transected obliquely at the wrist, about 1 to 2 cm 
beyond the AV anastomosis. The cephalad segment of mobilized 
- vein remains attached at the antecubital area (Figure), and it is 

¿gently irrigated with dilute heparin sodium solution. With 
` extreme care to avoid any rotation or crushing of the transected 
end, the vein is then drawn through the new subcutareous tunnel. 
Usually, the mobilized vein is somewhat longer than required, 
even though the course of the new tunnel is curved. Excess length 
of vein may be trimmed away. 
=: Patency of the repositioned vein is reconfirmed by irrigation. 
‘The prior AV anastomosis is evaluated for patency by gently 

passing calibrated dilators up to 4 to 5 mm through it. If stenosis 
exists at the anastomosis or in the first 2 cm of artevialized vein, 
“this is corrected during reanastomosis. The previously obliquely 
` transected ends of arterialized vein are reconnected end-to-end. 
‘This anastomosis is done with continuous 5-0, 6-0, or 7-0 synthetic 
vascular suture. Flow in the fistula is restored with release of the 
«cluding silicone elastomer loops. A thrill must be present prior to 
osure. Hemostasis is secured with cautery and miniclips. Wounds 
irrigated with antibiotic solution and are closed with subeuta- 
neous polyglycolic acid sutures and subeuticular nylon. A loose 
circular dressing is applied. Healing for three to six weeks is 
| mandatory before allowing puncture of the repositioned vein for 
‘hemodialysis. 


















RESULTS 


Twenty of 22 patients with delayed repositioning of 
-arterialized veins had marked early improvement in 
ngioaccessibility. In two patients puncture difficulties 
persisted. In both, at the time of repositioning the vein had 
been noted to be severely thickened and indurated, with 
areas of mural scarring due to prior puncture hemato- 
Semas 

Subsequent stenoses developed in three of the 20 
improved AV fistula systems. One resulted in occlusion of 
the system eight months after repositioning. Another was 
suecessfully revised by angioplasty 30 months after the 
repositioning operation, and the third has not required 
revision during seven months of observaticn. No other 
significant. complications have been encountered. 


i 
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Arterialized cephalic vein in forearm, mobilized fully and sepa- 
rated from its arterial supply by transection just beyond radial- 
cephalic anastomosis at wrist. Vein is being gently irrigated to 
assure patency and absence of rotation and leaks. It will then be 
repositioned in a new subcutaneous tunnel along a planned, 
marked course (arrow). 


Long-term results were quite acceptable. Of the 22 
inadequate RCAVF systems that were revised by delayed 
vein repositioning procedures, 19 remained improved for 
more than six months. Improved angioaccessibility per- 
sisted for long terms in 15 of the 18 patients at risk for 
more than one year. 


COMMENT 


Repositioning of blood vessels for hemodialysis is not a 
new concept. Subcutaneous repositioning of the superficial 
femoral artery for long-term hemodialysis was reported by 
Brittinger et al’ in 1970. Capodicasa et al’ in 1971 described 
subcutaneous repositioning of the radial artery (without 
AV fistula), and Nidus et al reported repositioning of 
basilic vein and superficial femoral artery for purposes of 
hemodialysis. Our own experiences with saphenous vein 
autograft AV fistulas*’ and with bovine AV fistulas? 
showed that the subdermal repositioning of arterialized 
veins sometimes yielded more suitable angioaccess 
systems than those obtained with standard RCAVFs. 

Particularly difficult puncture problems were encoun- 
tered in certain patients with RCAVFs when leathery- 
thick forearm skin was present. Other patients were noted 
to have a segment of efferent vein, of even the entire 
arterialized vein, lying too deep for convenient error-free 
puncture. Some arterialized veins were also too tortuous 
and mobile. 3 

In 1971, we began screening patients for these adverse 
features, and selected certain ones for vein repositioning 
operations. For some patients, based onevaluation of the 
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in the forearm was mobilized, and was placed 
1 ‘tracutaneous position prior to the AV anado. 





alts wi -aperon vein AV idus es Fifteen of 27 
immedia:ely repositioned veins required further surgery, 
2 her revis m of stenoses or provision of a new access 
system, within one year, 
Applicatioa of the repositioning technique as a delayed 
stage precedure, however, yie:ded beneficial results. In 
hese cases, sufficient time (12 weeks or longer) had 
psed efter RCAVF construction for arterialized venous 
uration to occur. The adverse features of thick, tough 
sk, or deep position of the vein, were observed 
ere with convenient puncture for angioaccess 
dblay interval. Delayed vein repositioning was 
d it 22 such patients. Desired long-term improve- 
ngbaccessibility was attained, with no attendant 
ications, in more than 80% of these cases. 
Compering the experiences with veins repositioned 
mmediately (during initial RCAVF operations) and those 
epositioned secondarily (with delay of three or more 
nths after RCAVF operation), it is apparent that better 
term excessibility resulted from the delay. The 
second-stage. or delayed, repositioning procedure, allowing 
erializaticn of the vein before transposition, resulted in 
-i approximatey 83% beneficial results after one year, 
mpared to-only 55% with single-stage procedures. 
These results suggest that previously arterialized veins 
olerate repesitioning much better than do normal veins. 
velopmen: of stenoses and occlusions due to mural 
brosis and endothelial hyperplasia occurred much less 
requently in the already arterialized veins that were 
ositioned 
_. Another consideration with vein repositioning is the 
elimination ef large venous tributaries that divert runoff 
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diate" repedtionino. The entire ees of 


























from the main channel. Arterialized venous branches often 
become progressively larger and more tortuous, adding 
confusion and difficulty to puncture access of RCAV 
systems. In this respect, we disagree with proponents of | 
side-to-side Brescia-Cimino fistulas. We prefer side-to-end 
AV anastomoses, which yield a single major arterialized 
channel rather than a maze of proliferating veins, which 
side-to-side fistulas generate. Delayed vein repositioni 
serves to fully eliminate these branches, an added bene 
for many patients. 

Currently, we continue to prefer. simple side-to-end_ 
RCAVFs for initial angioaccess, even when a deep vein 
unusually tough, leathery skin overlying the vein is pres- 
ent. If serious puncture problems occur, reevaluation is 
made to determine whether vein depth is a contribu 
and correctable factor. If so, we then advise a second-sta, 
operation to eliminate this source of access problem: 

Delayed vein repositioning is therefore recommend 
a method for improving accessibility in certain i po r 
inadequate RCAVFs. ee 


Arthur Golding, MD, and Ernest Shore, MD, participated i in. ‘th 
eases, 
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in nonobstructive urinary retention 


INJECTION: 5 mg/ml, for subcutanzous use only 
TABLETS: 5 mg, 10 mg, and 25 mg 


URECHOLINE 


BETHANECHOL CHLORIDE | MSD 


often a useful alternative 
to catheterization 











ACUTE POSTOPERATIVE 

. ACUTE POSTPARTUM 
-*NEUROGENIC ATONY of the urinary 
bladder with retention 


should not be used when the strength or integrity of 
Stinal or bladder wall is in question. 



























d RECHOLINE is available in injectable and oral forms: 
(Bethanechol Chloride | MSD) 


w INGESTION: Usually 
provides results in 5 to 
1Sminutes (for sub- 
cuameous use only). 


e TABLET: Usually pro- 
vides results in 60 to 
90 minutes. 





5 ma per mi 


Contraindicatians: Hyperthyroidism, pregnancy, peptic ulcer, latent or active bronchial 
‘asthma, pronounced bradycardia or hypotension, vasomotor instability, coronary artery 
{isease, epilepsy, and parkinsonism. Should not be emp'oyed when the strength or 
egrity of the gastrointestinal or bladder wall is in question, or in the presence of 
< mechanieal obstruction: when increased muscular activity of the gastrointestinal tract 
or urinary. blac dar might prove harmful, as following recent urinary bladder surgery, 
‘gastrointestinal resection and anastomosis, or when there is possible gastrointestinal 
a obstruction: io bladder neck obstruction, spastic gastrointestinal disturbances, acute 
“inflammat ions of the gastrointestinal tract, or peritonitis: or in marked vagotonia. 
«Warnings: The sterile solution is for subcutaneous use only It should never be given 
intramuscutas!y or intravenously. Violent symptoms of cholinergic overstimulation, such 
as Circuletoryscollapse, fall in blood pressure, abdominal cramps, bloody diarrhea, shock. 
or suddes cardiac arrest are likely to occur if the drug is given by either of these routes. 
are these sarne symptoms have occurred after subcutaneous injection, and 
: Sases of hypersensitivity or overdosage. 
1S: Special care is required in patients receiving ganglion blocking com- 
ids because a critical fall in blood pressure may occur: usually, severe abdominal 
symptoms appear before there is such a fall in blood pressure. In urinary retention, if the 
phincte: fails to relax as the drug contracts the bladder, urine may be forced-up the 
v ureter into the kidney pelvis: if there is bacteriuria, this may cause reflux infection, 
Adverse Reactions: Abdominal discomfort, salivation, flushing of the skin (“hot 
eling”), sweating. Large doses more commonly result in effects of parasympathetic 
ch as malaise, headache, sensation of heat about the face, flushi ng, 
iarrhea, nausea and belching, abdominal cramps, borborygmi, asthmatic 
at in blood-pressure. 
ecific antidote. A syringe containing a dose, for adults. of 0.6 mg 
in} of atropine sulfate should always be available to treat symptoms of toxicity. 
tonately smaller amounts for children. Subcutaneous injection is preferred 
Hnergencies when the intravenous route may be employed. z 
ied: Tablets, containing 5 mg, 10 mg, or 25 mg bethanechol chioride each, in 
njection, containing per mi 5 mg bethanechol chloride, in1- 
ailed information, consult your MSD representative or see full prescribing 
rek Sharp & Dohme, Division of Merck & Co., Inc., West Point, Pa. 19486 
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HOW 
URECHOLINE | 


(BETHANECHOL CHLORIDE MSD) _ 


WORKS 





URECHOLINE acts princi- 
pally by producing the effect 
of stimulation of the para- 
sympathetic nervous systet 
It acts qualitatively the 
same as acetylcholine but 
is not destroyed by cholin 
esterase, and its.effect: 
more prolonged than thos 
of acetylcholine. 


URECHOLINE increases the 
tone of the detrusor urinae 
muscle, usually producing’ 
acontraction sufficiently 
strong to initiate micturition. 
Therapeutic doses in normal 
subjects have little effect 

on heart rate, blood pres- 
sure, or peripheral circula- 
tion (however, see Brief 
Summary for adverse re- 
actions which may occur), 

















-_Antithymocyte Globulin 
in Renal Transplant Recipients 


a Report of a Prospective Randomized Controlled Trial 


Satya N. Chatterjee, MD, FRCS(Eng, Edin, Glas) 


® Horse antihuman thymocyte globulin (HAHTG) combined 
with prednisone and azathioprine (Imuran) was used as immu- 
_ nosuppressive therapy in a randomized controlled study in 50 
renal allograft recipients. Side effects of HAHTG administration 
: -given intravenously were mostly mild. in the treated group, four 
patients out of 26 died of infectious complications, whereas in 
the control group, three patients out of 24 died of infectious 
complications (x? = .01, P > .05). The graft survival at 18 months 
‘was ten of 24 in the control group and ten of 26 in the treated 
“group (x? = 1.26, P > .05). Cumulative graft survival was 58.3% 
in the contro! group and 38.1% in the treated group at 18 months. 
- However, if we consider the people who died with a functioning 
- graft not as graft failure but as if they left the study, then the 
cumulative graft survival is 64.5% in the control group and 65.9% 
in the treated group. Thus, the mortality from infective causes 
5 and gralt survival were not significantly different between the two 
3 groups. Hence, we draw the conclusion that use of HAHTG did 
not exert ; a beneficial effect on the ultimate outcome. 
(Arch Surg 111:680-683, 1976) 


$ ntilymphocytic globulin (ALG) is perhaps the most 
A powerful agent ever used to weaken transplantation 
_ immunity in experimental animals. However, its clinical 
evaluation i is not an easy task. The drug has been used by 
various workers with various doses and routes of adminis- 
_ tration. The source of ALG was also from various kinds of 
— animals. One point was obvious—namely, that few of these 
reports: were from centers where randomized controlled 
clinical trials were undertaken. Most of these reports as 
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reviewed by Chatterjee’ failed to demonstrate the 
expected potency of the drug. This report contains. the 
result of a prospective randomized controlled clinical trial. 
carried out from August 1972 to April 1975, which included 
26 horse antihuman thymocyte globulin (HAHTG)-treated 
allografts and 24 non-HAHTG-treated allografts. 


SUBJECTS AND METHODS 
Patient Selection 






Patients with end-stage renal disease were considered. 
transplantation based on standard indications for acceptabi ity. 
Their ages ranged between 19 and 56 years. Prospective histocom- 
patibility (HLA) typing was carried out and double-haplotype 
HLA-identical matches were not included in this study.. Donor 
source was cadaveric except in one patient in the antithymocyte 
globulin (ATG)-treated group. Before transplantation, the reeipi- 
ent’s serum was tested against the donor’s lymphocytes for 
presence of preformed cytotoxic antibodies, and the results of this 
test were negative in all these patients. Informed consent was 
obtained from all patients after the nature of the procedure had. 
been fully explained. Patients were assigned a number on entry to 
the study corresponding to a sealed envelope containing directions: 
for randomization to the treated (HAHTG) or nontreated (non- 
HAHTG) group. All patients were skin tested with horse serum to 
exclude individuals sensitive to the serum. 

The distinguishing feature of this trial is high-dose (15 mg/kg), 
short-term (two weeks’) intravenous administration of ATG at a 
relatively fixed dose. The criteria of the effectiveness of HAHTG 
was patient survival and graft survival at three months; six 
months, one year, and 1'4 years, respectively. Secendary endpoints 
that helped in discriminating treated from control subjects were 
the timing, number and severity of rejection episodes, and-inci-: 
dence of complications. 

Infusion solution was prepared by introducing the y-globulin 
substance in 500 ml of 0.45% saline solution without shaking or 
swishing. The duration of intravenous infusion was between four 
and six hours, using an inline filter of Ql» pore diameters. 
Biological characteristics of ATG preparation used inthis study 
are given in Table 1. 
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muno Si ppressive Management 


received prednisone, 2 mg/kg of body weight /day, 
gra ally tapered to 05 mg/kg/day by one menth and 
se of 175 







rine, 3 i g/kg for the first two days, and then a 
ose of 2.5 mg/kg of body weight/day, provided the 
cod cell count was satisfactory. In addition, the ATG- 
treated group. received 15 mg/kg of body weight of ATG intrave- 
; nouüsly daily for the first 14 days. Routine graft irradiation was 
-` not used. 
-Treatment of acute rejection included an increase in orally 
Ea administered 1 prednisone to 3 mg/kg/day with gradual reduction, 
> combined on aceasion with intravenously administered predniso- 
` lone, 15 mg/kg/day for two or three doses. Some patients in 








Table 1.—In Vitro and In Vivo Assays of HAHTG* 






Lot No. Lot No. 
138-16 138-18 


|” Hemadglutination titer 80 20 
| Human antiplatelet antibody titer 33 46 
Rosette inhibition titer 












































14,000 10,000 
| Immunoglobulin G, mg/ml 49.3 49.9 
10 S fraction of IgG, mg/ml 2.4 23 
Monkey skin allograft survival, days 13-20 15-20 








-Antiglamerular basement membrane activity Nil Nil 
‘Pyrogen Absent Absent 
Fibrinagen Absent Absent 

















<t Horse antihuman thymocyte globulin. 






Dn addition received allograft irradiation, i in three divided doses of Si : 





150 rads each. f 
Statistical Method 


Ax’ analysis was performed to see if there was any significant- 
difference-in graft survival and patient survival between. the 
treated and control groups. : 


RESULTS 
Patient Mortality 


Patient mortality is shown in Table 2. There were fiv 
deaths in the control group, three of which were attribut 
able to infection. Only one of these three patients wa 
severely immunosuppressed. He died within two weeks of. 
transplantation while undergoing a rejection episode. Th 
others died between one and two years after transplanta: 
tion. x 
There were nine deaths in the ATG-treated group 
of which were attributable to infection. Here again, o 
one patient (who was severely immunosuppressed - 
within three weeks of transplantation while underg 
rejection episode. Others died between one year and three 
years after transplantation. In addition, two died of liver 
failure and two died of gastrointestinal complications. One 
patient died of myocardial infarction. Statistical analysis _ 
of the deaths due to infection in the two groups was not 
significant (x? = .01, P > .05). 


Table 2.—Analysis of Patient Deaths 


Control Group 


No. of 
Rejections 


No 1 


Splenectomy? 


Cause of Death 


Rejection and 
sepsis 





Comment 
Death within 2 wk of transplant 








No 3 





Hyperkalemia 


Died in home, autopsy findings normal 








Fungal central nervous system disease | 
Cause of hepatic failure was uncertain even after- 
autopsy i 
Continuously positive cytomegalovirus in blood 
and urine 


No 1 Cerebral abscess 
No Hepatic failure 








Infection 





Treated Group 
Rejection and 
sepsis 
Fungal cerebral 
abscess 
Cerebral abscess 
CMV hepatitis 
Hepatic failure 
Perforated colon 


Gastrointestinal 
complication 


Myocardial infarct 
Diabetic coma 





Death within 3 wk of transplant 





Was severely diabetic 





Had functioning kidney, was diabetic 
Halothane hepatitis 

Had multiple infective episodes 
Good functioning kidney E 























Patient stopped taking all drugs 


Table 3.—Causes of Loss of Allografts Other Than Death 


; Total Rejection and Original Other oe 
Group. Transplants (N = 50) ` Rejection Sepsis Sepsis Disease Causes 


ATS" treated 26 5 0 0 a es 
„Gontro! ; 24 i 3 2 : 1 z 1 : 2. 

















oe eed globulin. 
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@——@ HAHTG TREATED (26) 


0-2 O=--0 CONTROL (24) 


PROPORTION SURVIVING SE. 








3 6 12 18 


MONTHS AFTER TRANSPLANTATION 

Fig 7.—Life table transplant survival of cadaveric renal allografts. 
Number of patients in each group is in parentheses. Here, death 
of a patient with functioning graft was considered as graft failure 
(% + SE). Proportion surviving can be transferred n terms of 
‘percentages. by multiplying the fractions by 100. HAHTG 
‘represents horse antihuman thymocyte globulin. 





























Graft Failures 


_ The graft failures and their causes are shown in Table 3. 
Causes are almost equally distributed in the treated and 
‘control groups. There were nine failures in the control 
‘group and seven failures in the treated group. All these 
patients are alive on chronic maintenance hemodialysis. 
Figure 1 shows the life table survival of these allografts at 
three, six, 12, and 18 months, when death of a patient with 
-a functioning graft was considered as graft failure. This 
` was 38.1 + 8.1% (SE) in the treated group and 58.3 + 10.1% 
(SE) in the control group at 18 months. Figure 2 shows the 
‘cumulative survival at three, six, 12, and 18 months when 
he dead patients with functioning grafts were considered 
as withdrawn from study and not graft failures. The 
cumulative survival at 18 months was 69.5 + 9.7% (SE) in 
the treated and 64.5 + 10.1% (SE) in the control group. 


Incidence of Cancer and Side Effects 


“There was no incidence of cancer in either the control or 
the treated group. Side effects included mild fever in two 
-patients and thrombocytopenia in five patients. One 
“patient had severe hypotension, which was treated by 
ee the ATG infusion. 


COMMENT 


“There : are many reports in the literature claiming the 
_ effectiveness of ALG in cadaveric transplants" and 
poorly matched related living donor transplants.*'’ Horse 
~-antihuman ALG was used by Starzl et al,’ Birtch et al,’ 
-= Deodhar and co-workers,’ and Turcotte and colleagues.’ 

= Sheil et aP unfortunately used ALG both of horse and of 
goat origin and the conclusions of their study have rightly 
been questioned. by Morris." Mannick et al’ and Thomas 
and co-workers have used: rabbit ALG and have claimed 
the best results so far. Simmons et alè have used horse 
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PROPORTION SURVIVING ¢ S.E. 
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@—* HAHTG TREATED (26) 
O---0 CONTROL (24) 


2 
no 


3 6 12 18 


MONTHS AFTER TRANSPLANTATION 


Fig 2.—Life table transplant survival of cadaveric renal allografts 
when death with functioning grafts were considered as withdrawn 
from study and not graft failures (% + SE). Praportion surviving 
can be transferred in terms of percentages by multiplying the 
fractions by 100. HAHTG represents horse antiiuman thymocyte 
globulin. 


antihuman lymphoblast globulin of pure eulture. Sheil et 
al,’ Mannick and colleagues,’ and Simmons‘et al” unfortu-: 
nately did not have a controlled randomized study. 

Turcotte et al found 93% graft survival rate at one year 
in incompatible-related grafts and claimed this success was 
due to use of HAHTG. The two-year life table survival for 
incompatible-related grafts was 85.7% for HAHTG-treated - 
vs 58.4% for concurrent control grafts. Our series being — 
primarily composed of cadaveric grafts, is more compa- 
rable to the series of Sheil et al,’ in which they noted 
increased graft survivals to 63% with actuarial survival i in 
excess of 60% at five years in the ALG-treated group, as 
compared with 50% in the control group. In our series, we 
failed to show any significant difference in graft survival 
between the treated and the control group. 

Serious infectious complications leading to death. were 
present equally in the treated and control groups. Death in 
the first three weeks occurred in one patient in each group 
and most of the deaths occurred between the second and 
the third year after transplantation in the treated group. 
Therefore, it is hard to incriminate HAHTG for the 
mortality from serious infections. 

The untoward effects of HAHTG were mostly mild, in 
the form of pain, erythema, and fever. Most serious 
complications of thrombocytopenia (range, 40,000: to 
90,000/cu mm) occurred in five patients foward the very 
end of the drug schedule. Severe hypotension occurred in 
only one patient, but it disappeared when HAHTG was 
discontinued. 

Malignant tumors have been reported in renal trans- 
plant recipients and it has been suggested that antilym- 
phocyte serum might stimulate the growth of tumors in 
humans. The reported case of sarcoma was at the intra- 
muscular site of. injection. In our series, there was. no 
incidence of malignancy in the treated or eontrol group in 
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low-up period available. ; 
ed that the incidence of  ihenibo- 
ible in their series, even though 
ey used uman spleen cells as antigen, because of the 
fact that the majori y (48 of 58) of their patients receiving 
ALG had ‘splenectomy prior to transplantation. In our 
-series only one patient belonging to the control group had 
oo undergone splenectomy, Thrombocytopenia was not a 
< major problem in any of the patients in the treated group 
F who had not undergone splenectomy. 
> The dose and administration schedules of ATG are 
- important. The intravenous route seems to be the best, as 
-shown experimentally by Dalton et al,* and it should be 
-. administered for no more than two to three weeks to avoid 
serious anaphylactic reactions and long-term ill effects due 
io to deposition of antigen-antibody complexes in various 
organs. 
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; and ee doe and’ co-workers” T shown better resul 






















with. rabbit and goat ALG. Additionally, better testing and 
pooling techniques as described by Thomas. et al ry 
yield ALG of consistently high potency. Becau 
animal studies were promising and because there are 
several reports now in the literature. of its effectiveness, 
we believe ATG should be tried further. 


Kaaren Hoffman, PhD, provided statistical assistance. The ] 
Company, Kalamazoo, Mich, prepared ànd supplied the. horse an 
thymocyte globulin used in this study. Thomas V. Berne, MD, also 
in the review of this manuscript. 
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Jesse Thompson, MD, Erie W. Fonkalsrad, MD 


¿1e During the past 11 years, 18 infants with gastroschisis 
abdominal wall defects have undergone surgical repair at the 
| UCLA Hospital. Sixteen infants had skin flap closure in infancy. A 
‘gastrostomy was performed on all infants, and peripheral intra- 
nous. hyperalimentation was used in 14 of the 18 infants. 
‘Sixteen ‘of the 18 infants (89%) lived more than one year after 
surgical repair. Of these, 12 have undergone second-stage 
sure ot the ventral hernia. Operative repair was greatly 
litated by forceful stretching of the abdominal musculature 
cing of the bowel contents proximally into the stomach 
; i ally out. through the anus. The low morbidity and 
mortality ot gastroschisis repair by primary skin closure, supple- 
mented by intravenous hyperalimentation with late secondary 
ventral hernia repair, appear to justify continued use of this 
‘technique. Prosthetic materials probably should be reserved for 
__ reconstructing more complex abdominal wall defects. 
< (Arch Surg 111:684-687, 1976) 





-- (Nastroschisis is a congenital opening of the anterior 
G abdominal. wall resulting from a developmental 
failure of one of the lateral abdominal plates of the 
© somatopleure. This failure is followed by herniation of a 
- major portion of the intestine, usually extending from the 
stomach through the rectum and into the amniotic cavity, 
occurring ‘at varying periods during gestation’ No 
amniotic or peritoneal membrane covers the viscera, which 
re not fixed to the posterior abdominal wail and are 
‘bathed in amniotic fluid. The bowel usually appears thick- 
ened, foreshortened, congested, and even nonviable at 
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-Reappraisal of Skin Flap Closure 
for Neonatal Gastroschisis 


birth, depending on how long the intestine has been 
exposed to the amniotic fluid. Prematurity is common in 
such cases. 

Until the past decade, survival of an infant with gastros- 
chisis was unusual, and indeed, considered a major surgical 
feat.” During the past few years, however, mortality. has. 
declined steadily, owing to improved operative techniqu s: 
and close vigilance with respect to the details of postop 
ative management. The methods of surgical repair c 
rently in use include creation of a large ventral hernia and 
skin flap closure, as originally proposed by Gross; and” 
staged closure employing a prosthesis, as suggested by 
Schuster’; this technique was recently modified. by: 
constructing a chimney-like structure over the small 
abdominal wall defect utilizing a sheet of Dacron impreg- 
nated with Silastic.” Regardless of the method of repair, 
return of gastrointestinal function is slew; hyperealorie 
intravenous nutrition to sustain these infants until they 
are capable of absorbing adequate nourisiment from the 
intestine has perhaps been the major factor leading toan 
increase in survival.“ Nonetheless, mortaisy has remained 
between approximately 30% and 40%, l 

This report summarizes the 1l-year experience at the 
UCLA Hospital with the use of the skin flap closure 
technique in the management of 18 infants with gastros-° 
chisis. 






SUBJECTS AND METHODS 


During the period between 1965 and 1975, 18 infants with 
gastroschisis underwent surgical repair, of which nine were males 
and nine were females. An example of characteristic gastroschisis 
can be seen in Fig 1. Nine infants were prematare by weight and 
by gestational age (average birth weight, 2,307 gm). For the entire 
group, the average birth weight was 2,574 gm. The mothers óf 16 
of these infants were all 19 years of age or younger. Each of the 
infants had incomplete fixation of the bowel mesentery and 
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nee malrota:i 5 ana although additional defects were alse common, 
oe they occurred far less frequently than in those infants born at our 

E hospital with omphalocele (Table 1). In seven of the females, the 

_ ovaries were eviscerated, and in three infants a major portion of 
< the bladder: ‘protruded through the defect. One infant had jejunal 

“atresia, another had biliary atresia; and a third had exstrophy of 
“the bladder and an imperforate anus. Of the eight males, three had 
undescended testes. Nine infants had shortened small intestines 
vat the time of initial repair, although this observation was difficult 
to demonstrate in view of the marked edema and matting of the 
bowel: 

Each cf the 18 infants underwent surgical repair of the abdom- 
inal wallidefect within 12 hours after birth. In 16 patients, a large 
ventral ‘hernia was constructed and skin flap closure was 
‘performed (Fig 2, left and right). In one infant, both mascle and 
‘skin were closed over the viscera. In another, a temporary Silastic 
sheet chimney was used in reconstruction. A Stamm tube gastros- 

‘tomy waa inserted at the time of initial operative repair in each of 
‘the Infants. The jejunal atresia was repaired by primary anasto- 
mosis at. the time of the skin flap closure (Fig 3). In no other 
patient was it necessary to excise a segment of intestine. The 
` patient with bladder exstrophy was treated by skin closure 
following birth and by cystectomy and construction of an ileocu- 
taneous ureterostomy at the age of 4 years. 
i; Two major adjuncts used in the operative repair were the 
s ‘forceful stretching of the abdominal musculature and the manip- 
ulation or “milking” of the bowel contents proximally into the 
stomach, where they could be removed through the gastrostomy 
tube, or cistally where they were expelled through the anus. The 
_ abdominal wall closure was thus under only mild tension, and this 
minimized postoperative respiratory distress, making it possible 
to extubaie the infant within six to eight hours in almost all cases. 
Furthermore, the ventral hernias constructed were smaller when 
‘these maneuvers were used. 
Special attention was directed toward maintaining normal body 
. temperature preoperatively by covering the viscera with a plastic 
bag and placing the infant in a heated isolette. Operative hypo- 
thermia was reduced by using an overhead infrared heating lamp 
“and a warming mattress during the preoperative manipulation 
and skin preparation, as well as during the major part of the 
“operation. The herniated viscera were supported in a plastic 
“bowel bag” and the warm, cupped hands of an assistant, while the 
skin flaps: were construeted to further minimize heat loss. Moist 
Sponges were used sparingly to minimize evaporative heat loss. 
Peripheral intravenous hyperalimentation was utilized in 14 of 
the 18 infants. with no substantial morbidity (average, 32 days). 
Three infants were treated before hypercaloric parenteral nutri- 
tion was available, and another received only electrolyte solution 
and humaa plasma protein fraction (Plasmanate). 


RESULTS 


Sixteer of the 18 infants (90%) lived more than a year 
after surgical repair of the deformity. One premature 
infant died unexpectedly 16 days after operation with 
seizures cf undetermined cause. Postmortem examination 
failed to reveal the cause of death. This infant had ne other 
major defects and was clinically making a good recovery 
until his sudden death. Another patient died at 19 months 
of age with intrahepatic biliary atresia shortly after 
‘secondary clesure of the large ventral hernia. The youngest 
infant is currently convalescing from skin flap closure. 

Twelvespatients have undergone second- -stage closure of 
the ventral hernia at an average of 15 months, and 
simultaneotis appendectomy was also performed. The 
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Fig 1.—Characteristic gastroschisis abdominal wall defect n 
newborn 2,350-gm male infant. 


Table 1.—Associated Defects in Infants With 
Gastroschisis (18 Patients) 


No, of. 
Defect Patients: 


Incompiete fixation of small 
intestine with malrotation 


Short intestine 
Undescended testes 
Duodenal bands 
Bladder exstrophy 











intestinal adhesions were divided completely in all but five 
patients, one of whom developed postoperative obstruction 


that required reoperation. In the early period of the series, © 


two patients had a prosthetic patch placed across the 
hernia defect because the rectus muscles could not be 
approximated without great tension. Two boys had an 


orchiopexy at the time of secondary repair of the abdom- = 


inal defect, and another underwent orchiopexy at 4 years. 
The secondary repair was facilitated by intermittently 
wrapping the abdomen with an elastic roller bandage 
during the interval between first- and second-stage repair 
(Fig 4). Pneumoperitoneum was not induced in any of the 
patients. A satisfactory abdominal closure and cosmetic 
result were achieved in every case, as illustrated in 
Fig 5. 

Long-term follow-up (from 1 to 11 years) was pursued 
for 15 of the patients, and although the weight of every 
infant was below the 25th percentile at the age of 1 month, 
most were above the 50th percentile at the end of the first 
year. 

Major postoperative complications following initial skin 
closure and secondary ventral hernia repair are listed in 


Table 2. Wound dehiscence, small bowel obstruction, intes- -< 


tinal fistula, transient sepsis, and seizures each occurred in 
two infants. Pneumonia and recurrent ventral hernia were 
the most common problems that followed late secondary 
repair. 
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Fig 3.—Midjejunal atresia in male infant with gastroschisis; a 6-cm 
segment of intestine was resected and a beveled two-layer end- 
to-end anastomosis was performed. 
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Fig 2.—Left, Abdominal wail skin flaps mobilized to posterior 
axillary line; linea alba opened sufficiently to permit viscera to be 
replaced into abdomen. Right, Appearance of abdomen 24 hours 
after skin flap closure. 








D E : KES i IN a 

Fig 4.—Compression of ab- Fig 5.—Female infant, 14 
domen with abdominal Ace months old, one month after 
bandage corset, readjusted at second-stage repair of ventral 
least twice daily, beginning at hernia. 

age 3 months and continued 

until second-stage repair of 

ventral hernia was completed. 


Table 2.—Postoperative Complications Following Repair 
of Gastroschisis Defects (18 Patients) 


No. of Cases 


After After 
Complication Skin Closure Secondary Repair 


Pneumonia 1 
Wound dehiscence 2 
Small-bowel fistula 

Small-bowel obstruction 

Sepsis 

incisional hernia 

Seizures 

Subglottic stenosis 

Bleeding disorder 























* Complication occurred in patient with Silastic sheet chimney re- 
pair. 
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e severity of the Se panes closely with the 
a and duskiness of the eviscerated intes- 





eneth of tine that the intestine has been exposed to 
amniotic fluid. Emesis in the postoperative period was 

-_ rare, and no patient experienced aspiration, due largely to 

the effectiveness of the gastrostomy tube in providing 
-intestinal decompression. The gastrostomy was considered 
vital in measuring gastric residuals and determining the 
“rate of progression of enteric feedings as the ileus grad- 
ually abated. There were no complications related to the 
use of tae gastrostomy (which remained as long as seven 
months in one infant). 























COMMENT 


Although opinion is not unanimous that all infants with 
arge intact omphaloceles require early surgical repair, it is 
universally agreed that all infants with gastroschisis 
ould undergo prompt reduction of the eviscerated bowel 
nto the abdomen and covering of the defect in order to 
| prevent sepsis, intestinal strangulation, and loss of body 
"heat. The two-stage repair with initial skin flap closure as 
proposed by Gross’ provided the first group of survivors 
with this defect, but the mortality in most hospitals 
emained ever 40%. During the past eight years since 
_ prosthetic materials were first recommended for abdom- 
_ inal wall closure in such infants, the techniques have been 
: refined, and the Silastic sheet chimney method described 
by Aller and Wrenn’ has been adopted as the repair of 
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choice in most childre centers, and there has beet 
ient reduction in mortality. However, sepsis is 
roblem i in infants who have a prosthesis that 





human amniotic membranes have been recommended as 
temporary biologie dressing in complicated cases.” A aries. 
of repeated manipulations and operations under gene 
anesthesia in the neonatal period is required when thi 
method of management is used. 
The results obtained from our study suggest that t 
recent improvement in survival and reduction in morbidi 
for infants undergoing surgical repair are largely due 
the improvement in preoperative and postoperati 
management, including maintenance of body heat al 
provision of hypercaloric intravenous feedings during thi 
entire period of postoperative ileus, regardless of the typ 
of surgical repair. Our experience indicates that when t 
abdominal muscles are forcefully distended and the in 
tine is manipulated to remove the majority of. 
meconium and luminal contents, all infants can un 
repair by skin flap closure, and some may even 
muscle closure as well. Sepsis is uncommon following. 
type of repair. It would appear advisable to minimize the 
amount of wound manipulation, the number of operatio 
under anesthesia, and the period of endotracheal intub 
tion in the neonatal period. Late secondary repair of | 
large ventral hernia in a 10- to 15-month-old, other 
healthy infant would appear to carry a much lower risk 
morbidity and mortality than if complete repair i 
performed in early infancy. Prosthetic materials proba 
should not be used routinely in the initial repair o 
gastroschisis defects but should be reserved for more 
complex abdominal wall reconstruction. 
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è Recent reports in the literature have indicated an alarming 
increase in the incidence of recurrence following operation for 
hyperparathyroidism. Factors contributing to recurrent disease 
in 20 patients seen at the University of California at Los Angeles 
(UCLA) Medical Center included unrecognized multiple gland 
‘Involvement in 12 patients, aberrant location of glands in nine, 
misleading pathologic information in eight, and supernumerary 
lands in two. The results of special diagnostic studies such as 
thermography, selective venous catheterization for parathyroid 
ormone assay, and selective arteriography have been reviewed. 
‘Some recommendations include histologic identification of all 
iz rathyroid glands, a systematic search of the most probable 
locations for aberrant glands, and subtotal parathyroicectomy at 
the time of the initial operation in patients at increased risk for 
recurrence. 

{Arch Surg 1114:688-691, 1976) 








a increasing incidence of recurrent hypezparathy- 
` roidism following operation has been noted. Reports 
othe literature’ indicate that failure of the initial 
`O 2, apparent immediately or following an interval 
months to years, occurs in 10% to 25% of patients. 
operation in these patients is associated with increased 
rbidity and mortality, and the chances of a successful 
‘outcome are reduced. 

This study was undertaken to identify the factors 
nvolved in the failure of the initial procedure. The clinical, 
operative, and histologic findings in these patients were 
reviewed, and on the basis of these observations, certain 
modifications have been made in our management of 
patients with hyperparathyroidism, both at the t:me of the 
initial operation as well as at the time of any secondary 
operation. 

SUBJECTS AND METHODS 


Sinee 1955, there have been 110 patients with hyperparathy- 
idism who underwent operation at the University of California 
Los. Angeles (UCLA) Medical Center. In this series were 20 
: patients (18%) in whom the initial procedure was unsuccessful, as 
ndicated by persistent or recurrent serum calcium elevation above 
10.5. mg/100 ml, elevated levels of parathyroid hormone (PTH), or 
recurrent symptoms. There were 11 females and nine males, 
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ranging in age from 19 to 64 years. Primary hyperparathyroidism 
was present in 15 patients and was secondary ‘o chronic renal 
failure in five. 

In this group of 20 patients, five of whom had undergone 
operation elsewhere, a total of 88 operations were performed. 
Fifteen of these 20 patients underwent reoperation, two of whom 
had a third and one a fourth procedure. Four patients required a 
median sternotomy (multiple in one patient) for removal of the 
aberrant gland. 

Preoperative diagnostic studies (not obtained im every instance) 
included selective venous catheterization ane sampling for 
radioimmunoassay of PTH, thermography, arteriography, lami- 
nagraphy, and ultrasonography. 


RESULTS 


The most common cause for failure of thefirst operation 
was multiple gland involvement, which was present in 12. 
patients. Two of these patients had documented familial 
hyperparathyroidism, while a multiple endoerine adenoma- 
tosis (MEA) syndrome was present in one. 


Pathologic Information 


Pathologie information was incorrect or misleading. to = 
the surgeon in eight patients. In four patients, the frozen 
section and permanent section diagnosis of adenoma had 
to be changed to hyperplasia after reexpleration demon-. 
strated involvement of three or more glands. In one 
patient, the diagnosis of hyperplasia had te be changed to 
normal gland after review by a more experienced pathol- 
ogist and subsequent operative findings. In three 
instances, the permanent section of biopsies of adipose 
tissue and thyroid revealed abnormal parathyroid tissue 
that had not been seen on frozen section, Imone instance, a 
normal gland was confirmed at biopsy ina patient with. 
hyperplasia of two other glands, which casted doubt on the 
pathologic diagnosis. Thus, the frozen seetion diagnosis 
was misleading in seven of the eight patients, while the 
permanent section diagnosis proved to be incorrect in six 
instances. 


Aberrant Location 


Aberrant location of parathyroid tissue was related to 
recurrence in nine patients (Figure). Fiwe patients had 
mediastinal parathyroid tumors; three of these were 
within the thymus. One was located im the posterior 
mediastinum and was removed through a cervical 
approach, while in the remaining patient the missing gland 
was found on the arch of the aorta at the origin of the left 
common carotid artery. In four patients, 2 missing gland 


= was found within the substance of the thyroid-after 
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in three instances the parathy- 





~ Supernumerary Glands 


; _ Bapermumerary glands were believed to contribute to the 
_ ineidence of recurrence in two patients. In one instance, a 
fifth gland was found in close association with another 
intrathyroidal parathyroid gland. In another patient, the 

_ fifth gland was found in the mediastinum. 


Special Preoperative Studies 


_ Special preoperative studies have been used infre- 

: quently, both in this series of patients with recurrence and 

In our total experience with parathyroid disease. Ultrason- 
_ ography bealized a hyperfunctioning parathyroid cyst in 

one patieat with recurrent disease. Laminagraphy accu- 

rately ideatified the location of- parathyroid tumors in the 

anterior mediastinum associated with the thymus in two 

patients. The results of thermography were diagnostic in 
six of 24 patients in whom this technique was used. 
A However, the study results were negative in nine instances 
and gave misleading false positive results in nine 
> patients. 

Serum radioimmunoassay for PTH was performed in 31 
patients with primary hyperparathyroidism. Twenty-four 
patients (78%) had elevated PTH levels confirming the 
a diagnosis. Tn seven patients (22%), PTH levels were within 
ue ormal limits for a simultaneous normal serum calcium 
a |. Repeated serum calcium levels obtained at other 
times in these patients established the diagnosis of hyper- 
_parathyroidism unequivocally. Venous catheterization and 
mpling tor PTH levels was performed in 13 patients to 
localize hyperfunctioning glands. Nine patients had large- 
in sampling in the neck and mediastinum, and an 
itional four patients also had selective venous ae 
he inferior thyroid veins. In five of 13 patients (38%) 
the resultsowere helpful in preoperative localization. Of the 
-patients with recurrence studied by large-vein 
ling, in two instances the results were helpful, in 
ree Instances they were of no diagnostic relevance, and 
in one ifistance they showed a false positive elevation on 
= the opposite side. 
c> Thyrocewical arteriography was performed in four 
: patients and demonstrated the abnormal gland in two 

instances (40%). 































COMMENT 


The traditional surgical approach to primary hyperpara- 

- thyroidism has been to locate and excise a solitary 
adenoma. Histologic confirmation of parathyroid tissue 
was made oy frozen section, but the experienced pathol- 
ogist oZtenscould not say with certainty if an adenoma or 
hyperplasia was present. Since hyperplasia was known to 
involve all four glands, the practice of gross inspection of 
another parathyroid gland was adopted. At times, biopsy 
and frozen section examination of the second gland was 

- performed and if normal, hyperplasia was believed to be 
ruled out. With the high incidence of solitary adenoma 


reported in the early literature, it was expected most. we 
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Location of 21 abnormal parathyroid glands excised at reoper: a- 
tion in 15 patients. ‘ 


patients would be rendered euparathyroid by this 
approach. Unfortunately, this has not been the case invar- 
iably, and an increasing number of patients are being 
found with recurrent disease following what was believed 
to have been a curative operation. 

In patients undergoing reoperation, the distortion of- 
normal tissue planes and anatomic relationships results in 
increased morbidity and mortality and a lower success. 
rate. A higher incidence of reoperative hypoparathy- 
roidism is not surprising, since many patients with recur-. 
rent disease have multiple gland involvement and a 
greater number of glands are excised. Reoperation carries. 
a greater risk of injury to the fragile blood supply to the 
remaining parathyroid tissue and to the recurrent laryn- — 
geal nerves. In addition to these increased hazards, the — 
success rate following reoperation reported by others (62%) 
is considerably lower than that following the first 
procedure (95%).‘ This is similar to our experience, which is 
63% and 86%, respectively. 


Multiple Gland Involvement 


In contrast to earlier reports in the literature in which 
single adenomas were stated to be the cause of primary 
hyperparathyroidism in 80% to 90% of patients, in the last 
five years emphasis has been placed on the increasing 
incidence of multiple gland involvement, as recognized by 
Haff and Ballinger.’ Paloyan et al’ and later Esselstyn and 
co-workers* reported the incidence to be as high as 45% to 
65% when all parathyroid glands are routinely identified 


and examined histologically. Although multiple adenomas: o 


do occur, the more typical finding is that of chief cell ` 
hyperplasia, Other large series that report a smaller inci- 
dence (10%) of multiple gland involvement in primary 
hyperparathyroidism have failed to routinely examine all 
glands histologically or to provide long-term follow-up as.a 
measure of the true incidence of late recurrence. However, 
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_ these reports do suggest a higher early recurrence rate in 
patients with multiple gland involvement" = =o > 
- In our series, multiple gland involvement was the most 
common cause for recurrent disease. Similar to the obser- 
-yation of Cope et al” of the association between familial 
hyperparathyroidism, MEA syndromes, and recurrent 
- disease in patients with chief cell hyperplasia, we have 
- found in our series of recurrent disease two patients with 
familial hyperparathyroidism and one with an MEA 
syndrome. 






Pathologic Information 





` The apparent discrepancy in the proportion of cases 
attributed to hyperplasia in the literature may in part be 
due to the differing pathologic criteria used to diagnose 
hyperplasia. This does not reflect a lack of capabi- ity on the 
part of experienced pathologists, but rather the limitations 
inherent in gross examination, frozen section, and perma- 
- nent section light microscopic examination of the parathy- 
- roid glands. 
Size alone cannot be an accurate measure of the involve- 
< ment of a gland, since up to 50% of the normal gland in an 
adult is fat. Hyperfunctioning tissue may replace most of 
-thë fat without a detectable increase in size of the gland. 
The traditional histologic appearance of an adenoma is one 
of seant fat replaced by sheets of chief cells in a variable 
_ pattern with a rim of normal or atrophic parathyroid tissue 
-adjacent to the tumor. This rim of compressed parathyroid 
_ tissue was once of diagnostic importance when present, but 
could be found in only a minority of sections of adenomas." 
It is now recognized that a region of parathyroid tissue 
that appears normal may be found adjacent to a nodular 
proliferation of chief cells in hyperplasia as well. Frozen 
section in the region of normal-appearing tissue might 
miss a focus of nodular hyperplasia at the opposite pole 
with the resultant incorrect diagnosis of normal gland. 
Similarly, a frozen section or permanent section might 
include a rim of compressed parathyroid tissue and the 
diagnosis of adenoma might be made on that basis. 
< However, since areas of hyperplasia can cause a similar 
compression of adjacent normal tissue, only a knowledge of 
the histology of the remaining glands can result in an 
accurate diagnosis. 

The issue is further clouded by reports from centers 
- where all glands are routinely examined histologically, in 
which it was noted that the entire spectrum of pathologic 
diagnoses may be found in the same patient. One gland 
may appear as an adenoma, another as hyperp.asia, and a 
third as normal.’ Furthermore, some glands considered 
- histologically normal by light microscopy have been found 
to display the changes in ultrastructure associated with 
- hyperfunctioning glands when studied by electron micros- 
- eopy.*"! Chief cells in such glands have been shown to 
contain a prominent golgi apparatus, abundant endo- 
plasmic reticulum, and numerous secretory granules. The 
elinical importance of this is found in the apparent paradox 
of the hyperparathyroid patient rendered euzarathyroid 
after a subtotal parathyroidectomy when the final patho- 
logic diagnosis has been that of a normal gland.” 
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-A third important factor 
_ disease in nine patients in ow 












at has led to recurrent 
group was aberrant location 
of the parathyroid glands. Information derived from 
several large series of routine autopsies mm 780 patients 
reveals a 20% incidence of aberrant locations.’ The most 
likely location for the missing gland was below the lower 
pole of the thyroid, which occurred in 15% of the cases. Two 
thirds of these migrate with the thymus, since both organs 
are derived embryologically from the third pharyngeal 
pouch. In 6% of cases the parathyroid was within the 
mediastinum. In 65 of 84 patients reported by Nathaniels 
et al, the mediastinal parathyroid tumors could be 
removed by the cervical approach. Such was the case with 
five of the nine mediastinal parathyroid tumors in our 
series. Aberrant glands have been found alse dorsally along 
the tracheoesophageal groove and paraesophageal areas in 
4% of routine autopsies. The parathyroid gland may be 
found subcapsular or within the substance ef the thyroid in 
1% of cases, and less commonly may resideanywhere from 
the pharynx to the mediastinum, laterally to the carotid 
sheath, and posteriorly to the retroesophageal area. 





Supernumerary Glands 


The presence of supernumerary glands is uncommon. In 
the 780 routine autopsies it was noted that four glands 
were found 90% of the time, 5% of patients had either one 
more or one less gland, and less than 0.5% gad either six or 
two parathyroid glands. Supernumerary glands, when 
present, were often found in association with another” 
parathyroid gland, and were smaller and often described as 
“accessory glands.” In two of our patients with recurrence, 
supernumerary glands were present. . 


Preoperative Studies 


The various modalities of diagnostic study, such as 
esophagram, laminagraphy, and ultrasonography, may be 
of value in the occasional patient but are not helpful in the 
majority of instances. Thermography has also been 
suggested as a useful noninvasive technique to localize 
abnormal glands, but in our experience, thermograms were 
unreliable since false positive results were frequent." 

Although selective venous catheterization and sampling 
for PTH is highly reliable in patients who have not 
undergone operation, the technique is less accurate after a 
previous unsuccessful procedure due to disruption of the 
well-lateralized parathyroid venous drainage.’™'* Nor is it 
possible to differentiate mediastinal from cervical para- 
thyroid glands due to frequent anastamoses between 
thymic and thyroid veins. However, arteriography has 
demonstrated mediastinal tumors in many instances if 
both the thyrocervical and internal mammary arteries are 
injected. In addition, the diagnostic accuracy has been 
shown to be higher (98%) when combining both selective 
venous sampling and selective arteriography in patients 
with recurrent disease than either procedure alone. (74% 
and 50%).'° A certain morbidity is associated with these 
procedures and the benefits anticipated must, be weighed 
against the possible complications. i 
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oe appessiation of the factors responsible for reeurrent 
_hyperparatl roidism has led to the adoption of several 
principles iz ‘the surgical management of these patients. 
< Because of zhe high incidence of multiple gland involve- 
<: mentin these patients and the inability of the surgeon to 
< determine tais by gross examination alone, we now believe 
every effort. should be made to identify histologically all 
the parathysoid glands, Atraumatic biopsy techniques have 
been previcusly described; however, biopsy should be 
-perfermed autiously to avoid devascularizing normal 
parathyreid glands and causing hypoparathyroidism.***! 
Despite a ere risk, biopsy provides the only irrefutable 
proof thet ¿l parathyroid glands have been examined, 
‘Marking glends at biopsy with surgical clips or suture 
material wil facilitate location if recurrence follows. If the 
< frozen seztien biopsy of normal-appearing glands reveals 
_ Micrescopic involvement, additional parathyroid tissue 
_Shoukl be excised. Involvement of three or more glands 
firms the diagnosis of hyperplasia and necessitates a 
‘subtotal parathyroidectomy with partial excision of the 
i urth paratayroid gland preserving 50 to 60 mg of tissue. 
tients xnewn to have the MEA syndrome or familial 
hyperparath-roidism should undergo subtotal parathyroid- 
~ ectomty at the time of the initial operation, since chief cell 
hyperplasia involving all of the glands is almost invariably 
the pathologw finding. 
ee If four parathyroid glands are not found after visualiza- 
tion of the asual areas on the posterior aspect of the 
thyroid glanc, a systematic search is made of the sites most 
likely to yielé an aberrant gland. A thorough exploration of 
the adjacent cervical areas should include the tracheo- 
esophageal groove, paraesophageal, and retrolaryngeal 
eas. The <arotid sheath is opened and inspected. 
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Abnormal thyroid nodules should be excised. The explore: 
tion is continued below the lower pole of the thyroid into | 
the superior mediastinum. The thymus should be mobilized 
by blunt dissection and retracted cephalad by its de- 
scending vascular pedicle from the inferior thyroid arter 
with care being taken to avoid injury to the thymic vel 
which drains into the innominate vein. Lastly, if the 
missing gland is not located, a unilateral thyroid lobecto 
is performed on that side. 
Reexploration should always be directed at the cerv 
area, since in most instances the hyperfunctioning tissue 
has been overlooked there. The exception to this approach 
would be in those patients in whom special diagnostic 
studies demonstrated convincingly that the lesion was in 
the mediastinum. Median sternotomy should always be a 
staged procedure, as initially advocated by Cope. This 
allows for reassessment of parathyroid function ‘after 
initial cervical exploration and utilization of preoperative 
radiographic studies to localize residual disease. 
In certain circumstances, consideration should: be: given 
to autotransplantation of some parathyroid tissue excised 
at the time of reexploration for recurrent hyperparath\ 
roidism, since a high incidence of postoperative hypopara 
thyroidism occurs in this group. Autotransplantation of 
parathyroid tissue has been found safe and successful by 
Wells et al and others.” It is best accomplished by dicing 
parathyroid tissue into small 1-mm portions and implant- 
ing them in a dry muscle bed of the forearm. Should oe 
hyperfunction persist postoperatively, the comparison ofc 
bilateral antecubital venous samples for PTH would o 
localize hyperfunctioning tissue to either the transplanta- 
tion site or residual disease in the neck. Excision of excess 
gland at the transplantation site under local anesthesia 
would be a simple procedure and restore the patient to a 
euparathyroid state. i 
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Carcinoma of the Colon and Rectum 


_A Review of Results of Surgical Treatment in 164 Patients 


Don R. Miller, MD, Frank F. Allbritten, Jr, MD 


of This o copor is a retrospective review of the authors’ experi- 
ence with colonic and rectal carcinoma in 164 patients from 1954 
to 1968 with -a five-year follow-up. The operative approach 
utilized principles of early vascular isolation, wide-colon and 
mesenteric resection, and minimal tumor manipulation in cura- 
tive operations; palliative procedures were aggressively 
nployed. 
Ot the 164 patients, 104 with lesions almost equally divided 
between colon and rectum had resections with curative intent. 
overall five-year survival rate after curative resection was 
%, and Included eight hospital deaths that were usually related 
: cardiopulmonary complications. Lymph node involvement 
appreciably decreased the survival rate from 72% without node 
involvement to 39% with node involvement. Patients with rectal 
lesions experienced more favorable results than those with 
colonic lesions. Palliative procedures in 46 patients enhanced 
comfort, but few patients survived longer than one year. Wound 
ind anastomotic complications were infrequent. 
(Arch eure 411:692-696, 1976) 











arcinoma of the colon and rectum continues to be a 
major cause of death, and although operability and 
_ operative mortality have continued to improve, the end 
-results group data suggest that overall five-year survival 
rates in this disease have not altered appreciably in recent 
o Changing approaches to diagnosis and manage- 
ment of colorectal cancer make information about 
currently used methods of treatment essential for proper 
_ comparison. 
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This report documents the authors’ operative experience: 
with carcinoma of the colon and rectum frem July 1, 1954, 
through July 1, 1968, with five years of follow-up at the 
University of Kansas Medical Center. Management 
utilized principles of wide resection of colon and mesen- : 
tery, minimal tumor manipulation, and early vascular. 
isolation in curative operations; palliative procedures were. 
aggressively employed. Patients were followed up by 
personal interview or by physician contact. by the Univer- 
sity Tumor Registry. All patients could be followed up, 


SUBJECTS AND METHODS 


The hospital records of 164 consecutive personal patients 
managed by the authors were reviewed retrospectively; the data 
were recorded on charts and subsequently analyzed. Particular 
reference was made to the symptoms and their duration, patho- 
logic findings, operative procedure, complications, and the subse- 
quent course. A pathologic diagnosis of invasive adenocarcinoma 
was made in each instance; patients in whom a histologic diagnosis 
was not established were eliminated from the study. Pathologic > 
reports of biopsy specimens were studied for the extent of lymph 
node extension, and the level of wall and vaseular invasion. In 
some patients, removal of tissue for biopsy only was done. i 

Preoperative evaluation consisted of complete history and phys- 
ical examination, proctoscopy, barium enema, and routine and 
indicated special laboratory studies. Carcinoembryonic- antigen 
determination and colonoscopy were not available during this 
period of study. A routine for bowel preparation consisting of 
dietary restriction, mechanical cleansing, and orally administered 
neomycin sulfate and phthalylsulfathiazole for 24 hours preceding , 
the operation was used throughout most of the study. 

The operative procedure was conducted under general endotra- 
cheal anesthesia, and usually a midline incisiom was employed. If, 
after initial assessment of the primary lesion and extent of 
spread, it appeared that all gross tumor could be remeved, a 
curative resection was begun. Palliative resection to remove the 
primary lesion was done when it could be accomplished through 
relatively uninvolved supple tissues that could se expected. to heal 
satisfactorily. Abdominoperineal resection, was used for palliation, 
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-. the colostemy has virtually eliminated the development of colos- 
tomy stricture and the need for finger dilation. When it was 
~ possible tc achieve a tumor-free margin of approximately 5 em 

__ below the rectosigmoid lesion and a technically satisfactory end- 

_ to-end anastomosis, so-called anterior resection was done. This 

- was constructed in two layers with special attention to adequate 

_ blood supply. Contiguously involved structures were occasionally 

removed when required to accomplish a curative resection, Fat and 

nodal tissues overlying the aorta and vena cava and iliac vessels 

Were removed. 

“When the Miles technique was chosen, the abdominal procedure 
consisted ef isoleting the inferior mesenteric vascular supply, 
¿freeing up the colon to be resected and the rectum, constructing 
the colostomy anë closing the distal part of the colon. The pelvic 
peritoneum was not closed; the colon, rectum, and related mesen- 
tery were rot divided. Using the prone jackknife approach to the 
perineum, che perineal portion of the operation was completed, 

-Widely excising perianal fatty tissues after removal of the coccyx. 

he exposure provided by this approach, as compared with the 

tomy approach, simplifies the detachment of the levator 
seles and permits precise dissection of tissues from the pros- 
ic atea or vagina. When possible, the peritoneum over the 
ladder was approximated to the anterior sacral tissues to reduce 
pelvic space, but when this was not possible, the closure 
| consisted orly of approximation of pararectal fat and skin around 

a. polyvinyl tube for dependent drainage. Prompt primary healing 

usually followed, Following operation, antibiotics were used 

prophylactically. Although tapes were not applied to the colon 
“above and below the lesion, the distal part of the open colon 
“Segment was usually irrigated with normal saline solution to 
' reduce both:spillage contamination and the possibility of implan- 
tation. recurrence at the anastomotic suture line. Local intraperi- 
toneal nitrogen mustard and systemic nitrogen mustard were 

- oeeasionally employed. 

_. Following recovery, patients were followed up at intervals. 
» > Adjunctive postoperative radiotherapy and systemic chemothera- 

| py were infrequently used for palliation for recurrent disease. 


RESULTS 
The age of patients was as follows: 


























Age. yr No. of Patients 
20-40 3 
40-50 H 
<50-60 35 
60-70 55 


76-80: 52 
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` Toal 164 ce 

There was almost equal- sex distribution (84 men, 80 
women). The mean age of patients was 64.8 years, witha 
range of 29 to 86 years (median age, 65 years), Approxi- 
mately two thirds of the patients were in the seventh ; 
eighth decades. ane 
The distribution of lesions is as follows: 
No 





seven and a 









Location of P: 
Rectum AS TRUD 
Left colon ME 
Right colon -33 (20) 
Transverse colon 9 (6) 
Total 164 (100) 










Almost half the lesions were located in the rectum, and the © 
left colon had more lesions than the right. a 
The average duration of symptoms was 6.5 month 
There was no direct correlation between the duration o 
symptoms and the evidence of advanced disease. Tw 
thirds of the patients with symptoms less than six months 
had local or node extension, while only half the patients 
with symptoms longer than six months had evidence ‘of 
similar extension. oe 
Twelve patients, including three who refused operation, 
had no operation or a procedure with biopsy only without 
definitive or palliative measures because of extensive — 
disease. Death followed progression of disease in one of 
these patients. The age of onset of rectal carcinoma and 
time of death in an identical twin who refused operation — 

were similar to those of his 38-year-old twin brother. 
Curative or palliative procedures were done in the 
remaining 93% of patients. 


Palliative Procedures 


Palliative procedures were aggressively employed when 
indicated in 45 patients, and resection of colon or reetum 
was done in 27 of those (Table 1). e 

In spite of advanced disease in many patients, operative — 
mortality was 8.8%. Causes of operative death after pallia- 
tive procedures were as follows: 


Year Palliative Procedure Cause of Death 
1961 Ileotransverseostomy Pulmonary embolus 
1958 Colocolostomy Anastomotic leak 
1957 Anteroposterior resection Enterocolitis 

1963 lleocolostomy Shock 


Palliative abdominoperineal resection was done in seven | 
instances; one death was due to enterocolitis. An anasto- ae 
motic leak followed by peritonitis was fatal in one patient 
after colocolostomy. 

Unfortunately, survival following palliative procedures 
was usually for a short time only (Table 2). The majority of 
patients died in less than one year. However, palliative — 
procedures were believed to be worthwhile in extending 
comfort. Some believe that abdominoperineal resection has- 
no place as a palliative procedure for carcinoma of the a 
rectum. Four of the seven patients survived from one tosix 
years after palliative abdominoperineal resection. Pallia- 
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Table 1.—Carcine 























































SS Cece “Procedure = Durationof No. o! eaths Before 
No. (%) ot | and Survivors —— Survival, yr _ Patients One Year, % 
Operative Roum N=) a O O O O 


Operations Procedures. Ceaths 422 
“Rectum (N = 15) 
-< Anteroposterior resection 
Anterior resection 
Segmental resection 
Colostomy only 


Left colon (N = 15) 


















Left colon (N = 15) 
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-Anteroposterior resection 1 2 
Anterior left colectomy 3 3 A 
Total- colectomy 1 2 iiei w poy 3) ee <1 10 77 
: ‘< Sigmoidectomy 5 3 
‘Colostomy 3 0 
_ Abdominal: wat recurrence 1 D 
leosigmoidostomy 4 0 * Anteroposterior. 














‘Right and transverse ‘colon (N = 15) 
























a Ueotransverse cotostomy, 2 2 Table 3.—Curative Resection* 

-Right colectomy 3 0 

- lleosigmoidostomy 1 0 No. of No. (%) of 

` Transverse colectomy 2 0 Patients Operative Deaths 
‘Colocolostomy 1 1 Rectum 49 3 (6) 

| Cecectomy -. 1 0 Left colon 31 2 (6.5) 
Colostomy and total resection 1 0 Right colon 3 (13.6) 

5 4 Transverse colon 





* Curative resection was possible in 64% of patients. 























ive radiation therapy and fluorouracil or nitrogen 
tard chemotherapy were used in so few patients that 


results are indeterminable. survival rate, including operative deaths, was 45.5%. 


Results in patients with carcinoma of the left colon were. 
Curative Procedures somewhat better. Of 31 patients, there were two operative | 
deaths. Of the 29 survivors, 12 (41.5%) had positive node 
involvement; five (41.5%) of the five-year survivors had 
positive node involvement and 11 (65%) had no node 
involvement. The overall five-year survival rate, including 
operative deaths, was 51.6%. 

The survival data for carcinoma of the rectum after 
curative resection are as follows: of 49 patients, there were 


curative procedures were possible in 104 patients with 
ht (7.6%) operative deaths. Curative rese:tion was 
possible in 64% of all patients (Table 3). The causes of death 
re as follows: 

Year Curative Resection Cause of Death 
1964... Right colectomy Myocardial infaret 


<1957 >. Left colectomy Myocardial infarct À i 
1958: Anteroposterior resection Congestive heart three operative deaths; of the 46 survivors, only 18 (28%) 
ae failure had node involvement; the five-year survival rate was five 
1957... Anteroposterior resection Shock (38.5%) and 25 (76%), respectively, when nede involvement 
<: 1960 Left colectomy Anastomotic leak was positive or negative. The overall survival rate, 


1962 Left colectomy Myocardial infarct including operative deaths, was 61.2%. 
1964 Right colectomy Pulmonary embolus Table 4 summarizes the survival data after curative 
1964". ‘Right colectomy Unknown resection for lesions throughout the colon and rectum in 


Myocardial infarction, congestive heart feilure, and operative survivors. The total number of survivors was 
pulmonary embolus were responsible for most Geaths. One 59.2% or 38.9% of patients with involved lymph nodes and 
nastomotic leak and subsequent peritonitis developed. 72% of patients with uninvolved lymph nodes. This 
Jne death occurred at home two weeks after operation,ina represents an overall survival rate of 55% for both rectal 
patient who also had a concomitant pancreatic resection and colonic lesions. 
for an islet cell adenoma; the cause of death was not known. 

‘There were no deaths in the last four years of this study. 

_ The five-year survival data for curative resection for Severe complications developed in 40 patients (24%) and 

-right colon lesions are tabulated as follows: of 22 patients, | were responsible for most of the deatas. Anastomotic 

there were three operative deaths; of the 1 survivors, leakage oceurred four times and was responsible for two 
lymph nodes were involved in 11 (58%); of tke five-year deaths. Genitourinary complications were frequent and 

“survivors, four (36.5%) had positive node involvement and were primarily related to poor bladder function.: Postoper- 
five (62.5%) had no node involvement. The overall five-year ative small-bowel obstructions required operation in three 
















Complications 


694 “arch Surg—Vol-111, June 1976 ie : 3 o E EET E Carcinoma of Colon and Rectum--Miller & Allbritten 




















Table 4.—Five-Year Survivors of Curative Resection’ 








Negative Nodes 






























































ous Overall five-year survival, including operative deaths, was 55%, 


patients. Pneumonia was present in three patients, and 

subphrenic abscess and wound infection each occurred 
once. Anastomotic recurrence was found in only two 
~ patients and an anastomotic stricture required dilation in 
another patient. Cardiac and thromboembolic complica- 
tions were seen in eight patients and were responsible for 
re deaths. 






COMMENT 


Currently used operations for carcinoma of the large 

el and rectum have been extended and standardized 
om original principles advocated by Moynihan and 
les, which included: (1) ligation of the inferior mesen- 
ric artery to permit total excision of the regional meso- 


te 
colon; (2): removal of parietal pelvic peritoneum: (3) dissec- 
tion of mesentery from pelvic attachments and incon- 
“tinuity with the lesion in the bowel; (4) meticulous hemos- 


tasis; (5) development and maintenance of a plane of 
dissection in the pelvis, which preserved ‘only the vital 
structures; (6) extensive removal of adjacent tissues likely 
to be involved by local extension; and (7) removal of 
ficient length of bowel. 
Barnes,’ Cole et al, and others have emphasized ligation 
the lymphovenous drainage of the involved area, as well 
the arterial supply, before manipulation of the lesion. 
rnbull et alt have reported a series of patients with 
Colon resection in which this principle, called "no-touch” 
technique, was used in a series of wide colon resections. 
The five-year survival for stage C (regional node involve- 
ment) was double (58%) that of a control group in which 
‘conventional resection was done by other operating 
surgeons [28%). Comparable series utilizing the same 
techniques and tumor classifications are not available, but 
other conventional series of patients with nodal involve- 
ment have r ot approached the survival rates attained by 
_ Turnbull. it has been suggested that differing sociveco- 
-nomie patient pepulations may have a bearing on these 
< results, and that a randomized prospective study in which 
a conventional control patients are operated on by the same 
_ Surgeons would be required to confirm the comparative 
importance of the premanipulation lymphovascular control 
_ faetor in the no-touch technique. Other factors, such as the 
extent of resection, may have importance in the results of 
__ the technique. The five-year survival rate of our own series 
__ of patients with nodal involvement in which techniques 
_ quite similar to those of Turnbull have been used is 
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~ Fositive Nodes — 
z No. (%) of : Se ee 
Operative Five-Year No. (%) of “No. (%) of 
re ee Survivors Survivors N Survivors N < Sun 
[Right colon 19 9 (47.5) 11 4 (36) 8 5 (62. 
< Left colon à 29 16 (55) 12 5 (41) 17 11 (65) 
[Transverse colon 2 2 (700) 0 aos 2 ( 
[Tota 50 27 (54) 23 9 (39) 27 K 
| Rectum 46 30 (65) 13 5 (38.5) 33 251 
| Total 96 57 (59.2) 36 14 (38.9) 60 

















43 (72) 













approximately 40%. The no-touch technique is based o 
sound principles and should be utilized whenever possibl 
Its wide acceptance will hopefully improve patient survi- 
val. ee 

Our overall five-year survival rate (61.2%) after curat 
resection-of lesions of the rectum compares favorably. 
the generally recognized overall five-year survival a 
(45%)." It can partially be explained in the low (28% 
incidence: of node involvement. Other factors that ma, 
have been contributory are the use of early vascula ae 
isolation, wide mesenteric and colorectal exeision.en blog, 
maintenance of continuity of the colorectal wall and 
mesentery of the specimen until completion of the perineal | 
phase, and liberal application of abdominoperineal regec- 
tion. The excellent exposure obtained by the prone jack 
knife position for the perineal phase of the operati 
facilitated complete extirpation of the rectal mass. The 
good results and low operative mortality expected from the 
excisional treatment of carcinoma of the rectum for both . 
curative and palliative intents have been influential in. 
avoidance of the use of electrocoagulation as a definitive — 
procedure in patients in whom operative risk is not high. : 
Recently, electrocoagulation has received increased em~ 
phasis as a method of treatment of carcinoma of the. 
rectum.'* While electrocoagulation may have a place in 
the treatment of selected lesions in patients unable to. 
undergo excision, cure may be possible only with excision. 
Block and Eaker" point out the large number of patients. 
who have occult nodal metastasis and penetration of all 
layers of the wall—prognostie factors that portend a poor 
outcome by ablation alone. They continue to urge conven- 
tional surgical treatment for most patients, even for those 
over age 7#. Block and Eaker were not enthusiastic about ` 
the use of abdominoperineal resection for palliation in. 
older patients because of an associated 22% operative: - 
mortality and an average survival time of only seven 
months. Fer them, resection seemed to offer poor pallia- 
tion. 

The low iacidence of postoperative wound and abdominal 
infection in this group of patients emphasizes the impor- 
tance of careful asepsis, wound protection, and prevention 
of spillage. Bowel preparation with intestinal antibiotics o 
and postoperative systemic antibiotics were routinely 
employed. The use of intestinal antibiotics and their value | 
are points of controversy." We observed entercolitis in ope 
patient. 
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etastasis as a prognosti 



























r survival of 55% for colorectal cancer compares favor- 
bly with that reported by Sanfelippo and Beahrs'* of the 
ayo Clinic in 1972. The higher hospital mortality 
observed in our patients with cancer of the right colon has 
also been noted in the series reported from the Mayo Clinic 
11%) and was ascribed to multiple factors, including 
vanced age, palliative operations, extent of spread, and 

e presence of symptoms. The presence of symptoms 
denotes a much poorer prognosis than when patients are 
asymptomatic, which points up the need for earlier diagno- 
sis. an 
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interesting observation ive Study G 
_ Veterans Administration Cooperative Study Group.” 





ognized in other series.'*"* The overall five- 
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While the overall survival data from tais group of 
patients do not portend a great improvement over other 
groups of patients, the courageous application of the 
principles of extended curative operation te each patient 
with carcinoma of the colon and rectum has given that 
individual the greatest chance for continued comfortable 


survival. 
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iagnosis and Management 


Darles E. Dart, Jr, MD, Howard Ellis Braitman, MD 


-© Of six cases of thoracic aortic rupture, four were acute and 
a two were chronic. In the four acute cases, suspicious findings 
were an ‘appreciably widened mediastinum, upper-extremity 
ypertension, change in pulse amplitude, or, more hopefully, 
generalized hypertension, left intractavicular systolic murmur, 
-and loss cf posterior aortic shadow on chest x-ray film. Preoper- 
ative angiography was essential. Three of four acute aortic 
‘ansections (one with aortic arch involvement) had complicated 
“associated injuries that necessitated delay in aortic surgical 
repair; antihypertensive drugs, including propranolol hydrochio- 
je, were used for support in the interval. Perfusion by femoral 
in-femoral artery cardiopulmonary bypass was used. Ail four 
tients were:operated on successfully without residual compii- 
ions. Two: patients with chronic conditions were recom- 
mended for surgery; one was successfully operated on, using 
rto-aortic bypass. Another patient, 27 years postinjury, retused 
operation. Postoperative arteriograms were performed for base- 
- line observations: of graft and suture-line characteristics in all 
cases. 
> (Arch Surg 111:697-792, 1976) 






























ristorivally, traumatic aortic rupture has been consid- 
. ered rare. Vesa ius, according to Symbas,’ was the 
_ to report 2 case. Prior to 1940, few cases of aortic 
ture were reported.” With the increased use of the 
tomobile and high-speed travel, the incidence of rupture 
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Traumatic Rupture of Thoracic Aorta 













began to rise in the late 1940s.’ The problem has beco 
much more common in the last 20 years and is now prese 
in 15% of all fatal automobile accidents.’ as 
The fatal outeome of untreated aortic rupture has been 
well illustrated by Jahnke et al. Ten to twenty percent: 
all patients with aortic rupture survive long enough t 
reach a treatment center.’ Some of these cases ar 
unrecognized and this is evident by the number of chro 
traumatic aneurysms discovered weeks and months af 
recovery from a trauma.’ A ca 
The deceleration pressures and shearing force involved. 
in produciag an aortic rupture most frequently occurs at 
the isthmus, which is distal to the left subclavian artery 
and at the ligamentus arteriosum.’ Areas less frequently 
affected are the ascending aorta, descending thoracic. 
aorta, and ‘the abdominal aorta.*-* er T 
Diagnosis of aortic rupture suspected by symptoms and 
chest x-ray films must be made by angiography and is ae 
sometimes difficult because patients with aortic rupture 
frequently sustain other life-threatening injuries." Darn 
Management of acute aortic rupture" and chronic aortic | 
traumatic aneurysm’ requires surgical repair. Left atrial 
femoral artery bypass,” femoral vein-femoral artery — 
cardiopulmenary bypass,*"’ and external aortic shunts? 
have been recommended for lower body and spinal cord 
perfusion during aortic cross-clamping during repair. : 
Delay of operation for acute aortic rupture, although 
undesirable: may be necessary because of grave associated > 
injuries, be 
The purpese of this article is to present six cases of aortic 
rupture seén between August 1974 and September 1975. | 
The diagnostic findings and management will be pre- 















sented and correlated with previously reported cases: 
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Table: 1 = Summary of {Findings in Patients With o i ic Rupture and Review o o wo § 





“Fleming rand Green? : — 






; Saren i 
ores pain 


 Uerebral concussion 
: Physical examination 
Hypertension 



























ae ‘Blood pressure "increase, 
oo upper extremity 37 35 ves Laie 1 25 
Systolic murmur 24 23 6 60 4 100 
© Paraplegia 10 10 0 oi 


; ‘Abdominal injuries 


< Diaphragma 10 10 1 10 1 25 
Organ: : 28 27 4 40 2 50 
| Associated fractures 

Extremity 36 34 iad s 3 75 


Pelvis” 
Kray examination 
a 3 75 


‘Mediastinal widening 92 88 wake Tia 

_. Hemothorax 44 42 IR | 
Tracheal deviation 11 10 
z Angiography {site of rupture) 
Isthmus - 
Ascending 
_ Descending 

























Table 2.—Preoperative Treatment With Antihypertensive 
Agents in Patients With Acute Aortic Rupture 




















Period ot Reason tor 
Patient Medication Delay Delay 


1 Methyldopa 14 days Postoperative liver 
laceration repair 
Propranolol “Shock” lung, 


cardiac arrhythmia, 
hospital transfer 
5 days Stabilizing femoral 
and pelvic fractures 
Propranolol Kidney contusion, 
hospital transfer 
2 days Postoperative 
diaphragmatic 
laceration 
Prop-anolol “Shock” lung, 
hospital transfer 
Hospital transfer 









Methyldopa 











Methyldopa 






Table 3.—Summary of Findings in Patients With Chronic Aortic Rupture With Aneurysm Formatian 























Chest X-ray 
A oe Associated Years Since Calcium Film Systolic : 
= Patient Fractures Injury Aneurysm Stable Discovery Murmur Location — ; 
t Pelvis, = 2V 0 + + 0 Isthmus — Yes 
extremity, : : 







rib Se 
Isthmus 
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SUBJECTS AND METHODS 


From Augest 1974 to September 1975, six consecutive cases of 
- aortic rupsure were seen in patients ranging in age from 15 to 55 
years. The patients, five males and one female, were seen from 
three hours t three days following injury. Five patients were 
"riding in autemobiles; one patient was driving a motorcycle, Four 
chad acute complete transection and were operated on. Of the two 
-patients with chronic conditions (greater than three weeks),* one 
had a complete transection 2% years after in jury, and was 
operated oa. The other patient, 27 years postinjury with traumatic 
aneurysm, refused operation. Diagnosis was made by x-ray and 
physical examinations and by angiography. 


RESULTS 
Acute Aortic Rupture 


Symptoms.-Two patients had cerebral contusion, which 
made syn=ptematic evaluation difficult. The other patients 
had dysprea and chest pain (Table 1). 

_ Physica xamination.—Three patients had systolic hyper- 
tension fcilowing stabilization. In one of these patients, 
signs of sortic coarctation developed, and there was a 
decrease in *emoral pulse volume and lower-extremity 
blood pressure. Three patients had systolic murmurs in the 
left infraclavcular area. In one who was without a murmur 
at first, a systolic murmur developed coincidentally. with 
pseudocoarctetion syndrome. There was no evidenee of 
paraplegia: {Table 1). 
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Fig 1.—Diagram of cardiopulmonary 
pass used during repair of acute: aor 
rupture. ` 





Fig 2.—Anteroposterior chest x-ray film of patient with acute 
aortic transection, demonstrating mild mediastinal widening and 
loss of posterior descending aortic shadow. 
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Abdominal Injury.~Two patients underwent abdominal 
“exploration. One had hepatorrhaphy and splenectomy. The 
other required suture of diaphragmatic laceration. One 
other patient had severe gross hematuria that persisted for 
three days. Adult respiratory distress syndrome developed 
-o in two patients who then required prolonged ventilatory 

support (Table 1). 

Associated Fractures.—Three patients had extrem ty frac- 
tures. Two of these required internal fixation. Three 
patients had fractured ribs and two had fractured pelves 
(Table 1). 

X-Ray Films.—No patients had tracheal deviation. Hemo- 
thorax was present in three patients. One patient had no 
appreciable mediastinal enlargement. Three patients had 
noticeable mediastinal widening. All four patients had 
‘obliteration of the posterior aortic shadow (Table 1). 
Angiography.—Three patients had isthmus transection 
and one of these had involvement of the left subclavian 
artery. One patient had lesser curvature aortic arch 
‘involvement up to the level of the orifice of the innominate 
‘artery (Table 1). 
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Preoperative Care.— Preoperative treatment included an- 
tihypertensive medications in three of four patients 
because of the need to. delay surgery or to facilitate 
transfer from a referring hospital. Table 2 gives therapy 
and reason for delay in surgery. Delay was.from two to 
four days. 

Methyldopa was given, 250 mg every four to six hours, 
for systolic blood pressure above 130 mm Hg. Propranolol, 1 
to 2 mg intravenously or 10 mg orally every six to eight 
hours, was also used. 

Operation.—All patients underwent surgical exploration 
through a posterolateral thoracotomy incision, with sternal 
transection if necessary. Right radial and femoral arterial 
cannulas were inserted. The pericardium was opened and 
tapes placed about the proximal aorta as close to the 
hematoma as possible, usually between left carotid and left 
subclavian arteries. A distal aortic tape was placed below 
the level of the left root of the lung. Care was taken not to 
enter the pseudoaneurysm over the rupture. The phrenic 
and vagus nerves were isolated. Femoral vein-femoral 
artery bypass was introduced (Fig 1). After institution of 





Fig 3.--Left, Preoperative angiogram of patient with acute rupture. Right, Postoperative angiogram following prosthetic graft repair. 
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cardiopulmenary bypass, aortic cross-clamps were applied. 
< A balance of perfusion was obtained in order to keep distal 
aortic blbod pressure above 60 mm Hg. Bypass time was 30 

= minutes: wit the exception of the aortic arch case, which 
_ -Was 45 minutes. The latter patient required perfusion of 

“the left caratid artery and partial occlusion of the innomi- 
nate artery #rifice. All patients had aortic transection with 
separation distances of 4, 3.5, 6, and 3 em. A Dacron 
prosthesis was used. 

- Mortality.—-There was no operative or late mortality. 

_Complications.—-Two patients with respiratory distress 
syndrome required tracheostomy preoperatively for respi- 
ratory care. Abdominal wound dehiscence occurred in one 
individuel, 

There wa: no residual recurrent laryngeal nerve or 
phrenic nerve paralysis. Two patients with concussion had 
personality dhanges that cleared postoperatively. Postop- 
erative hospita! stay was 16 to 28 days and was related to 
orthopedie problems. All four patients with acute condi- 
tions had pezsistent tachycardia and hypertension postop- 











Fig 4.—Lett Geciput anterior chest x-ray film demonstrating 
‘posterior encraachment on esophagus in chronic aortic rupture 
se 2% yearssafier injury. 
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eratively, which required propranolol therapy for six weeks 
to six months. All are now normotensive. 


Chronic Aortic Rupture 


Both of these patients were asymptomatic (Table 3). 
Chest roentgenograms were taken for other conditions and: 
demonstrated the lesion. One patient’s injury had oc 
2⁄2 years ago, and the other’s 27 years ago. N 
systolic murmur or upper-extremity hypertensio : 
raphy showed the isthmic location of both. Or 
patients was operated on and a repair was don 
em, woven Dacron prosthesis using an aortoa 
shunt from ascending aorta to descending th 


COMMENT 


Acute aortic rupture is suspected when a patient with — 
massive trauma has initial symptoms of chest pain dnd | 
dyspnea. These signs may be difficult to detect and : 
separate from other injuries, particularly in acutely 
injured patients or those suffering from cerebral eoncus- 
sion. Recognition of aortic rupture depends on a high index . 
of suspicion. Associated severe orthopedic or abdominal 
injuries should heighten this suspicion. : 

A widened mediastinum on chest x-ray film may indi- 
cate aortic rupture, but other causes of . mediastinal 
enlargement from hemorrhage make this sign not abso- 
lutely diagnostic of rupture. Four other trauma cases seen 
during this period demonstrated appreciable mediastinal. 
widening from other causes of hemorrhage. Another roent- 
genographic sign that may be of importance is the loss of 
posterior aortic shadow on chest x-ray examination, 
Hemorrhage from the isthmic rupture dissects along the. 
descending aorta obliterating the posterior aortic shadow 
(Fig 2). This posterior aortic area may be obscured by less 
extensive mediastinal hemorrhage. An undrained hemo- 
thorax can also produce partial obliteration of this 
shadow. 

Generalized hypertension with moderate pulse ampli- 
tude was more consistently seen than upper-extremity 
hypertension. Definite disparity between upper- and 
lower-extremity blood pressure was recorded in only one of 
four patients and this was during the sudden occurrence of 
a pseudocoarctation in the case of aortic arch transec- 
tion. 

Although systolic precordial murmurs are heard in only 
23% of reported series,‘ a left infraclavicular systolic 
murmur was present in our acute cases. An infrascapular 
murmur was not consistently heard. One patient with 
pseudocoarctation syndrome had no systolic murmur at 
first, but later a systolic murmur developed when femoral 
pulse volume diminished. No systolic murmurs were heard 
in our chronic cases, a consistent observation in other 
reported series. Murmurs are present in about 39% of 
chronic traumatic aneurysms.’ 

Angiography was essential for diagnosis and for the 
evaluation of the anatomic structures involved in all cases. 
All the acute cases showed aortic transections. The isthmus 
was involved in all cases (Fig 3). One patient had aortic 
arch, lesser curvature involvement. The areas involved 
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nt with those reported elsewhere.*? 


, consiste 





strated in one patient with aortic arch involvemer:t. Rapid 
ransfusion through cardiopulmonary bypass lines, recov- 
ery of shed blood, and stability of patients prior to 
-dissection near aortic pseudoaneurysm were other bene- 
“fits. Heparinization for cardiopulmonary bypass did not 
> produce an appreciable increase in postoperative bleed- 
jing. 
Graft repair of all operated cases was done because of 
retraction of proximal and distal aortic segments produced 
by complete transection. In addition, the ragged friable 
`- intima of the acute transection would have made primary 
repair tenuous. 
Postoperative angiograms were considered necessary as 
“a baseline observation of graft and suture-line characteris- 
ties (Fig 3, right). 
Delay of surgery was encountered in three acute aortic 
rupture patients because of serious complications or the 
need to transfer from another local hospital. Ore patient 
‘had a 14-day, one a five-day, and a third a two-day delay 
from diagnosis to surgical therapy. During this period, 
propranolol and methyldopa hydrochloride injectable or 
methyldopa tablets were given to control hypertension and 
reduce cardiac contractile force. The purpose of these 
reductions was to limit pressure in the pseudoaneurysm 
nd to prevent exsanguination. Aronstam and Gomez" 
previously used trimethaphan camsylate, reserpine, and 
guanethidine sulfate in combination, to diminish the 
chance of exsanguination in two acute aortic rupture 
patients, There were no complications encountered in their 
cases or in ours. 
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_Femorofemoral cardiopulmonary bypass was used in all 
four acute transection eases, which. allows flexibility in 
perfusing the cerebral vessels separately. This was demon- - 


“Propranolol, 10 to 20 mg three times daily, was given 





following reasons. 

chronic aneurysms in only 2% to 5% of cases, 50% of 
chronic traumatic aneurysms demonstrate: instability or 
enlargement during the first three years folowing injury. 
Aneurysms have been demonstrated to enlarge and 
become unstable also in periods greater than five years 
postinjury.” As an example, a traumatic aneurysm with 
concentric calcification showed enlargement 43 years after 
initial injury. Rupture in an asymptomati: aneurysm has 
occurred 27 years after initial trauma.” Bacterial infection 
has occurred de novo in chronic traumatic aneurysms, and 
aneurysms have also become infected by esophageal 
erosion (Fig 4). Bennett and Cherry’ reported five such 
cases, all with fatal outcomes. 

In the patients reported, operation was performed (suc- 
cessfully and without complications) on oneehronic case 2M 
years after injury. The second patient with a chronic 
aneurysm refused operation and will be followed up with 
serial chest x-ray films at three- to six-month intervals, 


Nonproprietary Names 
and Trademarks of Drugs 


Methyldopa—Aldomet. 
Trimethaphan camsylate—Arfonad. 
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© A retrospective study was made of 230 consecutive unse- 
lected mediastinoscopies done during the years 1969 through 

175 in am attempt to identify guidelines for selective use of 
mediastinescopy. Findings at mediastinoscopy were correlated 
with pathslogic diagnosis, location and size of the lesion, 
presence ər- absence of enlarged lymph nodes on chest x-ray 
; and findings at subsequent thoracotomy when performed. 
On the basis of this review, the following lesions seem 
enable to diagnosis at mediastinoscopy: bilateral hilar ade- 
pathy (24 of 25 in this study); central lesions (30 of 45); 
peripheral lesions with adenopathy seen on x-ray film (nine of 
; and infiltrates (eight of 24). Mediastinoscopy is not recom- 
nded for peripheral lesions without adenopathy seen on x-ray 


rch Surg 1114:703-706, 1976) 


T adlastthoscopy has beeome a widely used and accepted 
„AVL method of diagnosing both benign and malignant 
-intrathorazic disease, but clear-cut indications for this 
Operation ave not been outlined. 
-= Inan attempt to identify guidelines for the selective use 
ae of mediastinoscopy, a retrospective study of 230 consecu- 
-tive unselected patients has been made at Kaiser Founda- 
tion. Hospital, Panorama City, Calif, relating results at 
__ tnediastinescopy to location and size of lesions detected by 
chest x-ray film and to the presence or absence of enlarged 
hilar nodes on chest x-ray film. 
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An Evaluation of Mediastinoscopy 
as a Guide to Diagnosis and Therapy 








SUBJECTS AND METHODS 


Between February 1969 and October 1975, a total of 280 : 
consecutive unselected patients with mediastinal, pulmonary or 
hilar, or undiagnosed pulmonary infiltrative lesions were studied. 
The group contained 143 male and 87 female patients, ranging in 
age from 12'% years of age (a patient with Hodgkin disease) to. 80 
years of age (a patient with epidermoid carcinoma of the lung). 

The technique of mediastinoscopy used in this study differs 
somewhat from that described by Carlens' and is illustrated i in the : 
American College of Surgeons’ film Mediastinoseopy Using a 
Bivalve Speculum.’ 


RESULTS 


Table 1 indicates the pathologic diagnoses of specimens. 
obtained at mediastinoscopy. In this series of 230 patients 
no histologic diagnosis was obtained in 13. For varying 


reasons, including the patient refusing further surgery or 


Table 1.—Pathologic Diagnose at Mediastinoscopy 


No. of Patients 


With Mediasti- 
noscopy, 
so 


Positive 


Diséase Diagnosis 


Benign 
Sarcoidosis 23 
Coccidioidomycosis 
Caseating granuloma 
Miscellaneous 

Total 


Malignant s 
Squamous cell 
carcinoma 


Adenocarcinoma 


Undifferentiated 
carcinoma 


Smali call carcinoma 
Miscellaneous 
Total .. : 


Total 
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` Table 2.—Locatio 








Negative at Mediastinoscopy 



































































Thoracote 
“Positive a ; — oracotomy 
= Loeation -Total > Madlástinoacopy ~ Resectable Nonresectable 
<- Hilar adenopathy i : ->28 23o Pie Soe Oe 0 
Central lesions ` 8 6 2 0 
Peripheral lesions 
2.0m 
No nodes seen on 
_ x-ray film 35 3 32 0 
Nodes seen on 
x-ray. film 0 0 0 0 
2.1-3 cm 
No nodes seen on 
x-ray film | 4 0 4 0 
“Nodes seen on 
x-ray film 0 0 0 0 
 3.4-4em 
No nodes seen.on 
x-ray film 1 0 1 0 
“Nodes seen on 
So keray film 0 0 0 0 
z $ >A em . 
No nodes seen on 
ooo xtay fiim 0 0 0 0 
“Nodes seen on 
i xeray film 0 0 0 0 
_lnfiltrates 2 0 2 0 


Table 3.—Location and Size of Malignant Lesions 





Negative at Mediastinoscopy 


Thoracctomy 













Positive at 











































































m edical ‘contraiadications, these patients did rot undergo 
thoracotomy. Excluding these 13 patients, mediastinoscopy 
yielded a positive histologic diagnosis in 45% of the benign 
conditions (34 of 75) and in 33.3% (48 of 144) of the 
malignant conditions. Included in the category of miscella- 
negus benign lesions are necrotic granulomas where no 
organism was identified, enlarged lymph nodes, and one 
‘ease of lymphangioma. Hamartomas, vascular malforma- 


< were not diagnosed until thoracotomy. 
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os Location Total Mediastinoscopy Resectable Nonresectable:’ 
ilar arona 2 i i o7 
‘al lesions 37 24 7 6 ae 
Peripheral lesions 
2em 
_ No nodes seen on x-ray film 27 0 27 0 
Nodes seen on x-ray film 6 3 3 0 
24-36m 
K No nodes seen on x-ray film 15 2 13 0 
“3° Nodes seen on x-ray film 7 2 og eee 0 
l 3 t4om 
- No nodes seen on x-ray film 9 2 rh 0 
. Nodes seen on x-ray film 4 2 2 ` 0 
Som oo. 
“No nodes seenon x-ray film 10 2 8 0 
Nodes seen on x-ray film 5 2 3 g i 
z e a 8 2 : 
8 


tions, subpleural lymph nodes and cysts, and bronchiectasis 





Two other patients with strong smoking histories, one. 
with coccidioidomycosis and the other with histoplasmosis: 
diagnosed at mediastinoscopy, underwent thoracotomy to 
rule out carcinoma. These two patients were included as 
two extra cases diagnosed at mediastinoscopy. 

Hodgkin disease, lymphoma, carcinoid, thymoma, alveo- 
lar cell carcinoma, and metastatic lesions comprised the 
miscellaneous malignant group. 

Tables 2 through 4 rèlate the yield of mediastinoscopy 


-to the location and size of the lesion wita the presence or 
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Table 4—Location and Size of All Lesions 





Negative at Mediastinoscopy 


aa 











i Thoracotomy 
Positive at RODEN monte AE 
3 :.  kacation Total Mediastinoscopy Resectabie Nonresectable- 
‘Hilar adenopathy 25 = 84. = EO TE 
Central lesions 30 i 


30 





Peripheral lesions 
126m 
Na nodes seen on x-ray film 





























Neges- seen on x-ray film 6 3 3 - 

24-2em ae ği A 
Ne rodes seen on x-ray film 19 2 17 0 
Nedes seen on x-ray film 7 2 5 

3.1-2om 
Ne nodes seen cn x-ray film 10 2 8 0 
Nedes seen on x-ray film 4 = ae) 2 

4 om , 
Ne nodes seen on x-ray film 10 























Total 2 "247 


-Fig 1.—Bilateral hilar adenopathy; sarcoidosis. 


absence of anlarged hilar nodes on x-ray studies for benign 
lesions, madgnant lesicns, and for all diagnoses respective- 
ly. 
Of the 144 cases of malignant lesions, 48 were diagnosed 
at time of mediastinoscopy. N inety-six patients then 
underwent thoracotomy. Eight were found nonresectable 
and 88 resectable (26 pesitive nodes and 62 negative nodes 
in specimens obtained at thoracotomy), a resectability rate 
of 91.6%. Of interest is that six of these eight nonresectable 
lesions were central in location (Table 5). 
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Fig 2.—Left upper lobe mass with hilar enlargement; epidermoid 
carcinoma. 


COMMENT 


Typical cases in which diagnosis is made at mediastinos- 
copy include bilateral hilar adenopathy due to sarcoidosis, 
and large left upper lobe mass with hilar enlargement due 
to epidermoid carcinoma (Fig 1 and 2). i 

The most satisfying results of mediastinoscopy have 
been in the diagnosis of bilateral hilar adenopathy. Of the 
25 patients with hilar adenopathy, mediastinoseopy 
provided a positive histologie diagnosis in 24 patients, 
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z Tabi 5.—Primary Malignant Unresec 


o N gative at Mediastinoscopy _ ee 







































Peripheral 

a Cell Type Central Nodes ` Nodes 

< Epidermoid TE E A ; o 
Small cell carcinoma. : - 1 0 0 
|. Large cell carcinoma 1 0 0 
= Hodgkin disease- 1 0 0 
Lymphoma. 0 1 0 


including all 23 patients with sarcoidosis, which is compat- 
ible with other reported statistics.*° 
Two thirds (30 of 45) of the central lesions were diag- 
‘nosed at time of mediastinoscopy. Six of the central lesions 
not so diagnosed (six of 15) were found to be nonresectable 
at thoracotomy. 
Mediastinoscopy was least productive in peripheral 
sions without adenopathy seen on x-ray film in both 
nign and malignant lesions. A positive histologic diag- 
nosis was obtained at mediastinoscopy in only nine of 101 
atients. : 
Increased size of peripheral lesions was not helpful in 
predicting the yield. by mediastinoscopy, whether or not 
nlarged nodes were present on x-ray film. 

snty-nine percent (26 of 88) of the resectable malig- 
nt lesions contained metastases to the lymph nodes 
examined in the pathologic specimens obtained at thora- 
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irty-thre (8 of 24) infilt ites yielded a 
positive histologic diagnosi at mediastinoscopy; all were _ 








malignant lesions. Two of the 16. not diagnosed were not 


| resectable at time of thoracotomy. 


COMPLICATIONS 


One patient developed a right-sided chylothorax that 
required two subsequent procedures for ultimate control” 
Hemorrhage occurred in four patients, all requiring explor- 
atory thoracotomy to arrest the bleeding. “Two of these 
cases occurred at the beginning of the series and involved 
biopsies of fibrocalcific lymph nodes firmly adherent to the. 
junction of the azygous vein and the superior vena cava, 
resulting in a tear of each of the major veins. Another 
patient bled from abnormal collateral venous channels due 
to metastatic hypernephroma. The fourth patient died 
after an unsuccessful attempt to control aortic bleeding 
occurring during biopsy of extensive periaortic metastases. 
There were no wound infections or pneumethoraces. 


References 


1. Carlens E: A method for inspection and tissue bicpsy in the superior 
mediastinum. Dis Chest 36:343-352, 1959. 

2. Mediastinoscopy Using a Bivalve Speculum, filmt 848. Prepared by. 
Stanley G. Christie, MD, Chicago, American College of Surgeons, 1972. 

3. Tucker JA, Gartner W: Mediastinoscopy with special reference to the 
diagnosis of sarcoid. Ann Otol Rhinol Laryngol 79:937-044, 1970. : 

4. Tucker JA: Mediastinoscopy: Three hundred cases reported and litera-.. . 
ture reviewed. Laryngoscope 82:2226-2248, 1972. 

5. Stanford W, Steele S, Armstrong RG, et al: Mediastinoseopy: Its 
application in central versus peripheral thoracie lesions. Ann Thorac Surg 
19:121-126, 1975. 


.-Mediastinoscapy—-Baggs & Braun 








i Brian A. Palafox; Alan B. Gazzaniga, MD; Lauri D. Thrupp, MD; 
Lloyd T. Iseri, MD; John E. Connolly, MD 


> @ Infective valvular endocarditis, whether occurring on a 
- native or prosthetic heart valve, continues to carry a serious 
prognosis. Death is usually due to congestive heart failure, 
arrhythmia, ar embolic complications, rather than infection per 
i se. While antimicrobial therapy and medications to control con- 
gestive heart failure continue to be the treatment of choice in 
Most cases, early valve replacement is indicated in certain 
situations. During the past four years, 12 patients underwent 
valve replacement for infective endocarditis. Six patients under- 
_ went elective valve replacement after antibiotic or antifungal 
therapy. All survived the operation and were improved. Six other 
nts underwent emergency valve replacement. Two patients 
intraoperatively and their operations, in retrospect, were 
layed unnecessarily. Four patients survived and are improved. 
Prosthetic valve replacement during the course of infective 
valvular endocarditis should be considered based on indications 
such as congestive heart failure, rhythm disturbances, etc, rather 
_ than the status of the infection. 
_ (Arch Surg 111:707-710, 1976) 




















\espite improvement in diagnosis and antibiotic ther- 
apy, infective valvular endocarditis, whether occur- 
ring on a normal, diseased, or prosthetic heart valve, 
¿continues to carry a substantial risk? In most cases 
< medical therapy wil! suffice, but in certain patients, hemo- 
dynamie or embolic complications may occur before treat- 
_ ment is completed. Valve replacement for endocarditis is 
indicated for a variety of reasons during the acute phase or 
after valve-sterilization has been achieved.’ The timing for 
emergency valve replacement is not clearly defined and 
‘unnecessary delay ean be fatal. This report reviews our 
indications and results for prosthetic valve replacement in 

a series of patients with valvular endocarditis, 


SUBJECTS AND METHODS 


From 1971 through 1975, 12 patients underwent operations for 
_ correction of infective valvular endocarditis. There were three 
“female and nine male patients, whose ages ranged from 13 to 74 
years. Six patients had previous rheumatic heart disease and six 

` patients had no knowr. heart disease. Two patients had a bicuspid 
aortic valve. Four patients, including one with a bicuspid aortic 

| Valve, were mainline heroin users. All patients had received 
"antibiotic or antifungal therapy prior to operation. Patients 
“underwent either elective or emergency valve replacement; there 
were six patients in each category. The time from onset of 
< Symptoms to antibiotic treatment in the elective patients was 
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of Infective Valvular Endocarditis 





seven weeks to seven months (average, 17.7 weeks) and was three 
weeks to two months (average, 4.7 weeks) in the’ patients — 
undergoing emergency valve replacement. The organisms i 

cultured were as follows. $ 


Organisms Cultured 
Organism 

. Staphylococcus aureus 
. Haemophilus aphrophilus 
. Streptococcus faecalis 
. S viridans 
. Shigella flexneri 
. Candida albicans 
. a-hemolytie Streptococcus 
. S epidermidis e 
In one patient, no positive blood cultures were obtained but the. a 
clinical picture was consistent with endocarditis, which was éon. ae 
firmed at operation. The time from diagnosis and treatment to 
surgery varied between the two groups of patients. The patients 
undergoing elective surgery were treated from four to six weeks, 
and patients undergoing emergency surgery were treated from 5 
to 18 days. ; 

The indications for surgery in the elective group were chronic 
congestive heart failure with progressive cardiac enlargement in 
the presence of aortic and/or mitral insufficiency, Valve replace- 
ment was done on an emergency basis for atrioventricular disso- 
ciation, progressive cardiac enlargement despite maximal medical © 
treatment, and florid congestive heart failure with severe hypo- 
tension and/or cardiac arrest. ' 

Patients underwent valve replacement using cardiopulmonary. 
bypass with moderate hypothermia. In emergeney valve replaces 0 
ment with infected tissue, all sutures were buttressed with Teflon 
felt and placed in a mattressed fashion. The same method was 
used to a variable degree in the elective group of patients,. Only 
synthetic suture material was used. The heart was thoroughly 
irrigated with appropriate antibiotic solutions if active infection: 
was believed to be present. The type of prosthetic valves used has 
varied but have included Starr-Edwards (series 1260, 2320, 6820), 
Bjork-Shiley, and Hancock porcine valves. 


Occurrence 
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RESULTS 


All patients were either class ITI or IV according to New o) 
York Heart Association standards. The siy patients’ 0° 
undergoing elective prosthetic valve replacement survived 
the operation. Heart size decreased in each case and 
functional capacity improved in each ease. One patient died 
13 months postoperatively following liver biopsy for cirrho- 
sis. His prosthetic valve was free of vegetations and incor- 
porated by tissue at postmortem examination. Patient 1 
underwent valve replacement twice (Table 1). His initial 
operation was for mitral insufficiency due to rheumatic 
endocarditis, and he did well for 18 months when he ae 
developed endocarditis on his prosthetic mitral valve and 
his aortic valve. He underwent aortic and mitral valve 
replacement but died two years later of progressive cardiac 
failure. The remaining four patients are well and there has 
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been no avidon of reinfection. Cultures of the valve 
tissue were negative for organisms in all but one patient. - 
Histologic findings showed chronic round cell infiltrate — 
and fibrosis. In those patients with aortic valve endocardi- 
_ tis, there was perforation of one or more cusps wita healing 
“atthe edge of the perforation. The mitral valve pathologic 
finding in ‘both cases was ruptured chordae wi ch a flail 
` leaflet. 
=o Four patients dareived and two patients died during 
emergency valve replacement. Both patients who suc- 
- eumbed experienced an episode of ventricular fibrillation 
and required continuous open chest cardiac massage. 
“Subsequent emergency valve replacement was ureventful 
but neither patient could be weaned from cardiopulmonary 
bypass. Both patients had marked cardiomegaly and free 
-aortie insufficiency. The aortic valves were severely 
damaged with multiple perforations and vegetations. 
_ Atrioventricular dissociation occurred in patierts 9 and 
2 (Table 2). In patient 9, first-degree, then intermittent 
nd-degree, and then complete heart block over a two- 
our period. developed, at which time he experienced 
ventricular fibrillation. In patient 12, when 1° bloe ‘k devel- 
oped, a transvenous pacemaker was immediately inserted 
mmg he underwent valve replacement the following day. 
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duced neutropenia postoperative 
ly, he made an uneventfu recovery and was discharged six 

weeks after surgery. Both of these patients had severe 
damage to the noncoronary cusp with perforation and 

vegetations down into the ventricular system. In patient 9 
there was a ventricular septal defect from necrosis and 

perforation of the septum. 

Patient 8 had dehiscence of the previously implanted 
mitral valve prosthesis secondary to severe bacterial endo- 
carditis. She had no obtainable blood pressure when she 
underwent mitral valve replacement. There were abscesses _ 
at the mitral annulus and the valve was held only by 
several sutures. A Starr-Edwards series (6329) mitral valve 
was inserted, and after a stormy course pestoperatively, 
she has made a full recovery. 

Patients 10 and 11 both had severe destruction of all 
their valve leaflets and necrosis of much of the aortic 
annulus. Patient 10, who was a heroin addict. signed out of 
the hospital before completion of his antibietic treatment 
postoperatively. He returned three weeks: later with a 
periprosthetic leak and then completed his curse of treat- 
ment. He is stable with mild aortic insufficiency and free 
of infection. Patient 11 developed a periprosthetic leak and 
also had a cerebral embolus postoperatively. He is free of 


Table 1.—Elective Valve Replacement 


Previous Heart 
Disease 


Patient/Age, 


yri Sex Organism 


Symptoms’ 
Duration 


Procedure and 
Valve Replacement 


Treatment 


Duration Outcome 





Infection 18 mo 3 mo 
after mitral 


valve replacement 


4 /247M Shigella 


flexneri 


g 59/M Candida None known 


albicans 
Streptococcus 
viridans 
a- hemolytic 
Streptococcus 





TEIE Rheumatic 


4/58/M. Rheumatic 





S/74/F None, isolated Rheumatic 


Died 3 years 
after initial 
surgery of ; 
cardiac failure } 
Wall 3 yr 


Aortic and mitral valve, 
Starr-Edwards (2320-6320) 


6 wk 


Aortic valve, 
Starr-Edwards (2320) 

Mitral vaive, 
Starr-Edwards (6320) 

Aortic valve, 
Starr-Edwards (2320) 


5 wk 





27 days Wail 3 yr 





“Died 13 mo 
after surgery 
following liver 
biopsy 

Wall 2 yr 


5 wk 





Aortic valve, 
Starr-Edwards (2320) 





6/54/M S epidermidis Rheumatic 





Aortic valve, ~ Well 18 mo 


Starr-Edwards (2320) 


Table 2.—Emergency 


Patient/ ‘Age, 




















Previous Heart Symptoms’ Treatment Procedure and 
= yr/Sex. Organism Disease Duration* Duration” Valve Replacement Outcome Z: 
c 7A13/M Staphylococcus None 21 days 18 days Aortic and mitral valve, Died intragperatively 
Ce vi aureus Starr-Edwards 
8/33/F Haemophilus Previous mitral 4 wk 10 days Mitral valve, Well 2 yr 
ieee aphrophilus valve replacement, Beale postoperatively 
PSE Lass) rheumatic 
cre G/274M. Streptococcus None 26 days 13 days Aortic valve, Died intracperatively 
eset aie ahh faecalis Closure VSD, 
Renan ; Starr-Edwards 
“40/2B/ Me 8 faecalis None 2mo 8 days Aartic valve, 10 mo postoperatively, 
: Bjork-Shiley small petiprosthetic 
leak; well 
T1/21/M 8 viridans None (bicuspid 5 wk 5 days Aortic valve, gmo posteperatively, 
valve) Bjork-Shiley. cerebralembolus.and 
periprosthetic leak; 
h satisfactory 
12/31/M S aureus None 3-wk. ~§ days Aortic valve, Weil 2 mo 
ELLY EE Hancock porcine postoperatively 
valve 


; oo! Prior to surgery. 



















infectior and his neurological deficit is minimal. 

__ OF the six patients who underwent operation for emer- 
rency valve replacement, three had positive cultures from 
he valve tissue. There was histologic evidence of acute 
nflammation in each case. 


COMMENT 


It seemeé appropriate to include in one report patients 

-with infection of beth prosthetic and native heart valves 

„and infection with mycotic and bacterial organisms. Our 

experience end those of others make it clear that surgery 

in the treatment of valvular endocarditis is dictated more 

by the effects on hemodynamics of valve damage than 

“septicemia. The reluctance to replace heart valves when 

ope ‘indicated bet in the presence of active infection has proved 
unwarrented. 
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Fig 1 --Echesardiograph results of patient 12 one day prior to 

urgery.. Mitral valve preclosure is shown by arrow before QRS. 

EKG indcates slectrecardiogram: CW, chest wall: RVAW, right 
ventricle anterior wali; RV, right ventricle; IVS, interventricular 

Septum; MV#L, mitral valve anterior leaflet; MVPL, mitral valve 
posterior leaiiet, LVPW, left ventricle posterior wall. 








=o Fig 2.—Echavardiogram postoperatively showing absence of 
o mitral vave creelosure and evidence for pericardial effusion (PE). 
EKG ind'gates slectrocardiogram: CW, chest wall; RVAW, right 
-ventricleanterior wall: IVS, interventricular septum; MVAL, mitral 
valve antarioe leaflet; MVPL, mitral valve posterior leaflet; LVPM, 

_ left ventricle 2esterior wall. Arrow indicates mitral valve closure 
before QRS. 
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Infection with C albicans presents a different clinica 


















































zation is a frequent occurrence and eradication of the 
‘infection. with medical therapy combined witk valvular 
replacement is in most instances the treatment of choice. 
Postoperative drug therapy and continued long-term 
surveillance are mandatory.’ 

Proper timing for surgical intervention in bacterial 
endocarditis is not as sharply defined. The most desirable 
approach is to treat the patient for his infection with 
systemic antibiotics for six weeks. When sterilization of 
the valve has been complete, consideration for valve 

replacement is then made. In certain patients, however, 
hemodynamics and/or embolic complications require emer- 
gency valve replacement before treatment is completed. 
Endocarditis involving the aortic valve produces the most 
serious. hemodynamic consequences and this was the valve 
_ most often replaced in this series and in others.’ F ve of the 
-six patients undergoing emergency valve replacement had 
_ aortic valve endocarditis. The primary cause of death in 
patients with bacterial endocarditis is congestive heart 
failure resulting from damaged aortic valves and occasion- 
ally mitral valves. Awaiting the obvious indications for 
valve replacement will often militate against a good result. 
The two operative deaths in this series were in drug 
addicts with wide open aortic insufficiency. In on2 patient 
‘there had been progressive cardiac enlargemen~ despite 
intensive medical treatment. Earlier surgery before 
ardiac failure was intractable could have saved this 
patient. In the other patient, the blood urea nitrogen 
(BUN) had increased progressively three days prior to 
surgery. The azotemia was secondary to renal hypoperfu- 
gion relative to a reduced cardiac output. 
Mitral valve preclosure on echocardiography has been 
reported by Mann et al’ as a useful means for assessing the 
‘degree of aortic incompetence. Premature closure of the 
‘mitral valve can be demonstrated by echocardiography and 
very early mitral valve closure was correlated with severe 
volume overload of the left ventricle. In patient 12, mitral 
. ‘valve preclosure was demonstrated by echocardiography on 
the day prior to surgery (Fig 1). Following aortic valve 
replacement, the premature mitral valve closure disap- 
peared and the echocardiogram was essentially normal 
` (Fig 2). The indication for immediate surgery based on our 
experience in cardiac enlargement despite adequate 
medical therapy, elevation in BUN level not related to 
renal failure, life-threatening cardiac arrhythmia, sys- 
~ temic embolization, and/or congestive heart failure refrac- 
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problem than with bacterial organisms.*" Systemic emboli- 








ory to medical treatment. These indications all reflect 


= severe valve damage and are not early indications for 
‘surgery. Echocardiography may prove use“ul in selecting 


patients early for operative intervention. 

Two patients (9 and 12) developed rhythm disturbances 
preoperatively. The changes reflect encroachment on the 
ventricular septum of the infection. Both patients had 
perforations of their noncoronary cusps, which has been a 
consistent finding in patients who develop rhythm abnor- 
malities with aortic endocarditis. Complete heart block is 
unusual with bacterial endocarditis and carries: a high 
mortality." When a patient develops a rhythm disturbance 
independent of digitalis during treatment fer endocarditis, 
immediate transvenous ventricular pacing should be insti- 
tuted and emergency valve replacement should be consid- 
ered. 

No instance of recurrent infection has oecurred in this 
series. This has been the experience of otaers.* The two 
instances of periprosthetic leaks were not related to reiñ- 
fection. Both patients developed this withir four weeks of 
surgery and both had severe damage to their aortic annu- 
lus. One of these patients did not complete his antibiotic 
treatment before discharge when no leak was present. 

One patient with primary infection of her mitral valve 
prosthesis was acutely ill and underwent valve replacement 
within six days of admission. Her infection was due to 
H aphrophilus and it is rare for this organ'sm to produce 
endocarcitis. Gullot’ reported a single case of this orga- 
nism producing aortic insufficiency requiring valve 
replacement. He noted severe tissue destruction. The 
patient reported here had virtual necrosis: of her entire. 
mitral annulus and near total dehiscence of Her prosthesis. 
In general, infection of a prosthetic valve is managed 
similar to infection of a native valve." The prognosis for 
prosthetic endocarditis is not favorable. 

Surgical techniques for valve replacement are well stan- 
dardized and little needs to be stated concerning this. We 
believe i: important to use sutures supported with thick 
Teflon felt for all acute cases in which the annulus is 
usually friable. Synthetic sutures are mandatory. The type 
of prosthetic valve has varied and this seems to be of little 
importance. A porcine mounted valve was selected to avoid 
anticoagulation in a patient with herein addiction. 
Whether heterograft tissue is more or less susceptible to 
subsequent new infection or reinfection is not known. The 
advantage of not using anticoagulant drugs:in the patient 
with drug addiction may make the porcine valve preferable 
in this select group of patients. 
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i James w. Calvin, MD 


_ © Atrial pacing, while recognized to have therapeutic indica- 
tions, has not been easily accomplished because there have 
been no simple i and reliable electrodes available. A short para- 
a sternal mediastinotomy provides sufficient exposure for easy 
application of “pinch-on” electrodes to the presenting fold of the 
t atrium. Specia! attention is given to the recording of 
ectrical indexes of the pulse generator and electrodes (voltage 
threshold, calculated impedance, and intrinsic amplitude of the 
wave) with testing apparatus, most of which is conveniently 
brought the operating table. Less than ideal resuits are not 
5 ed, and immediate replacement of the electrodes into 
adjacent ¢ reas of the atrial myocardium is performed with ease. 

ve patients have tolerated the procedure without complication. 
electrodes and this operative procedure have proved to 
: have been successful over a six-month term of observation. 
(Arch Surg 1114:712-715, 1976) 











reliable electrodes salable This feport. concerns 
successful application of new electrodes that are 

d into the muscle substance of the atrial appendage 
ited but adequate exposure provided by a transme- 


l SUBJECTS AND METHODS 


Five ¢ co n ecutive male patients between 56 and 65 years of age 
“underwent operation between March and November of 1975. In 
each instance, a right parasternal mediastinotomy was performed, 
and two. “pinch-on” electrodes were implanted into the muscula- 
_ ture of the anterior or superior fold of the right atrial append- 


Tuen patient had paroxysmal atrial tachycardia. A variety of 
antiarrhythmic drugs had been prescribed, but they praved to be 
only moderately suceéssful. After emergency abdominal surgery, 
- there were recurrent attacks, and transthoracic synchronized DC 
electroshocks were necessary. A temporary transvenous atrial 
; catheter electrode was placed for intermittent rapid atrial pacing 
> beats per minute to achieve overdrive suppression. A 
anscutaneous radio frequeney system was implanted 





ts had symptomatic bradycardia, each with a history 
of a ng of vision, dizziness, and syncope. Electrocardiograms 
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Epicardial Approach- “Pinch- On” Electrodes 





revealed oradycardia with a sinus mechanism or with actual sinus 
arrest. Each of these patients underwent operation for implanta- 
tion of 2 demand-type pulse generator for permanent atrial 
pacing. 


Preoperative Studies 


The neeessary emergency placement of the temporary catheter 
electrode:and its successful management of the acute episodes. in. 
the patient with episodic tachyarrhythmia seemed to constitute 
adequate evaluation in his case. Each of the: other patients, : 
however, was examined with an atrial pacing study and evaluation : 
of the His bundle function. Temporary transvenous pacing to rates 
of 130 bests per minute revealed that there was X1 capture of the © 
ventricles without evidence of the Wenckebach phenomenon. 
There was no evidence of distal conduction disease. Two patients. 
demonstrated prolonged sinoatrial node (SA) recovery time with: 
and/or without autonomic blockage with atropine sulfate and’ 
propranolol hydrochloride, consistent with the aceepted definition 
of the “sick sinus syndrome.” 


Electrode System 


The electrode was conceived by Dr Thomas J..E. O'Neill. It is: 
presented from the manufacturer in a nominally C-shaped confi 
uration (Fig 1). A special small plastic gripping-applicator po 
tions and ‘ixes each of the two metallic projections of the elect 
so that their alignment is maintained and a proper amount of. 
deformation force can be applied. With the aid of the tips.of 
a standard surgical right-angle clamp placed in the applicator 
(Fig 2), the electrode is deformed inte a nominally, 
O-shaped configuration, the two projections being pressed, 
together so that they touch and slightly overlap, forming a closed 
loop. Fixation is effected by capturing the atrial myocardium, 
actually causing perforation between the jaws. The proximal 
portion o? each projection is shielded with insulating silicone 
rubber so that only the intramyocardial portion of the closed circle 
is bare and electrically conductive. The pinching maneuver is ina: 
“radial” orientation to the point of insertion, as opposed to the. 
“tangential” orientation of conventional surgical technique. This 
allows application through a small incision, 







Operative Technique 


Preliminary precautions included the use of antibiotics and the 
placement of a temporary endocardial pacing catheter for intraop- 
erative control of the cardiac rhythm. In addition to the use of a 
well functioning cardioscope, an esophageal stethescope, a plethys- 
mographie device, or a Doppler flow detector for audiomonitoring 
of the effective pulse was found useful. The Pacing System 
Analyzer (Medtronic model 5300), a constant voltage testing 
device with programmable pulse width, was connected to sterile 
cables ane placed in a sterile plastic bowel bag se that it.could be 
brought into the operating field. The patient whose operation was- 
for control of the episodes of supraventricular tachycardia had his 
electrodes connected to a specially designed internal receiving coil 
that was implanted into the subcutaneous tissue of the chest wall 


Atrial Pacing—Caivin 





performed, leaving the perichon- 
driem and intercostal musculature intact for greater strength 
during wound closure, Retrosterna! dissection permitted pericar- 
~diotomy and: adequate exposure of the right atrial appendage. 
< Forced rib spreading was not necessary. Gently stabilizing the tip 
_ of the appendage with hand-held forceps allowed secure applica- 
tiow of the electrode with the described pinching maneuver (Fig 8, 
left). In-eaeh instance, a second redundant lead electrode was 
implanted, even though the available pulse generater was a 
unipolar-device, 
> After testing for mechanical stability, special attention was 
_ given te the recording of electrical indexes (Fig 3, right). The 
_ generater was tested for its output, duration and interval; with a 
- train of artificial impulses from the testing device, some informa- 
_ tiom about the generator’s inhibition capabilities was obtained. 
_ The Jeads were then tested in both the unipolar and bipolar 
configuration for stimulating voltage threshold. The resultant 
milliamperage at threshold was also noted. Using Ohm’s law 
= [Vimal x 1,000), the impedance was calculated, Since 
nstrumentacion is not yet available for direct measurement of the 
trinsic. atrial myocardial potential (P-wave amplitude), this 
" -Vartableewas.estimated from the reeords obtained via off-the-table 
cables eonnected to a battery powered electrocardiographic 
© cMmathine and then to a high-frequency response oscilloscope. The 
latter device proved to be more appropriate. Less than ideal results 
from the electrical testing were not accepted, and immediate 
8 replacement of the electrodes into adjacent areas of the atrial 
- myocardium was readily accomplished. 
Whemsatisfactory indexes were obtained, the electrode implan- 
tation was uecepted, and the generator terminal of each lead was 
rawn through a retrocostal path to an adbominal subeutaneous 
| “pocket. Special care was taken with a metallic transdiaphragmatic 
< obturater (Codman model 635-8030) to place the path immediately 




















electrode tip of lead is secured to presenting 
ndage by closing the projections, forming a 
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subjacent. to the sternum and costal margin, so as to avoid: 
entering the peritoneal cavity. After closure of the pericardium; © 
electrical testing was performed again for confirmation of satis. 
factory low thresholds for capture and high P-wave amplitudes for 
inhibition: 

RESULTS 


With the Pacing System Analyzer device programmed to 
a compatible pulse duration, in this instance 0.8 msec, the 
electrode data were analyzed. The initial application was 
often net the final one, the first threshold sometimes being 
as high as 3.2 v. Attempts were made to find a new site in 
the appendage to achieve a threshold of 1.0 v or less, and 
this was accomplished with nine of the ten electrodes. Theo- 
better of the two electrodes revealed a mean final thresh- 
old of 0.5 v, while the other electrode demonstrated a mean 
threshold of 0.9 v. The mean resultant current was 2.2 ma, 
and the calculated impedance was 300 to 500 ohms. The 
electrocardiographic records of the P wave were from 1.3 to | 
2.0 mv in amplitude, but this was recognized to be an 
inadequate measurement because of the low fidelity of the 
system. The oscilloscopic configuration of the P wave 
revealed a sharper upsweep and narrower duration, and 
the peak amplitude varied between 2.0 and 3.0 mv. 
Each of the patients tolerated the operation without 
problem. Atelectasis and other pulmonary problems were’ 
absent. The procedure caused physiological disturbance of 
a magnitude little greater than that for a simple transve- 
nous operation. Inadvertent phrenic stimulation by the 
electrode tip was not observed, and the transdiaphrag- 
matic retrocostal position for the length of the lead 
provided a comfortable direct path from the heart to the 
generator. The postpericardiotomy syndrome was not 
observed, ae 
The two- to ten-month follow-up revealed no complica- 
tions. The patient with the system for overdrive suppres- 





















Fig 2.—Plastic applicator, which holds electrode tip, maintains 
alignment and proper deformation force applied by right-angle 
surgical clamp. 
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The result, of course, would depend on the P-R 

ut in these cases, pacing function at 70 beats per 

minute resumed when the intrinsic heart rate dropped to 

tween 60 and 65 beats per minute. This phenomenon has 

caused no clinical awkwardness, the patients being 
unaware of any symptoms whatsoever. 


COMMENT 


There has been considerable interest for nearly a decade 
ntermittent rapid stimulation for control of atrial 


eft, Application of electrode tip by pinching maneuver thro 
ft fourth costal cartilage. The third and fifth costal cartila 


resecti 


functi 


oe pacing. The a 


tion of re-entrant pathways z 
ating circus movements. Ther 
precipitating a serious ventricular ae 
prescreened patient with a demonstrated tolerance to - 
rapid atrial pacing. The implanted portion of the radio _ 
frequency system does not. include intricate sensing ci 
cuitry, and reoperation because of pulse generator battery 
depletion is, of course, not necessary. The push-button: 
feature on patient demand is especially attractive (Fig. : 
4). ane 
Similarly, there has been much investigation of selective” 
pacing of the atrium for sinus bradycardia, sinus arrest, 
and the “sick sinus syndrome.”** Double-chamber pacing? 
inhibition for atrioventricular synchrony has desirable 
theoretical merit because of cardiac output augmenta- 
tion.** The main problems have been technical, and it has: 
been stated “should a satisfactory atrial electrode be 
developed, the usefulness and applicability of permanent. 
atrial pacing would be of greater interest." Pacemaker” 
implantations in more than 1,000 patients in 1974 and 1975 
were reviewed,’ and patients with defined forms of SA 
block accounted for 37% of the total, and these with: he 
(unspecified) atrial arrhythmias were 14% of the total. In 
study from West Germany involving 228 cases,” it was 


ugh exposure provided by right parasternal mediastinoto 
ges remain intact. Right, Electrical testing of generator (outpu' 


int rval -and inhibition capability) and leads (threshoic, impedance, and P-wave amplitude), 













at while virtually all of the patients had 


ptimem treatment would seem to have been atrial 
roded pacing. Thus, other considerations aside, a 
tantizl sercent of the population now submitted to 
permanen: »acemaker procedures would be appropriate 
candidates Zor stimulation of and/or sensing from the 
atrium, net ‘he ventricle alone. 































2 eonfiguration, such as slew rate,’ which will 
allow identification of the atrial impulse and permit differ- 
entiation fron the QRS complex. Manufacturers could then 
ign cireaitry in anticipation of more widespread use 
perTaanen. generators for atrial application. 

In terme of operative technique, modifications of stan- 
land ventr’cular electrodes have been implanted via thora- 
otomy.’' bat the available devices have proved to be ill 
suited, and the morbidity and mortality of that procedure 
are high. The catheter transvenous route to the endocar- 
ium of the atrial appendage or the coronary sinus" 


4.—Externai antenna and transmitter for transcutaneous radio 
frequency rapie atrial pacing. Patient actuates system on his own 
: awareness tha: an episode of tachycardia has begun. 
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ived ventricular implants, for 59% of the group the. 








carries minimal risk to the patient, but these operations: 
are often followed by catheter position instability and 
resultant dislodgement with system failure. Mediastinot-. 
omy, suggested in 1974, was not really feasible until the 
development of these new electrodes, which allow applica- 
tion through a small incision, os 

The author’s experience with left mediastinotomy for. 
ventricular pacemaker implantation was encouraging. ™ 
Similarly, right mediastinotomy for atrial access has been 
well tolerated in these patients. Obviously, there is no 
radiation hazard to the patient, surgeon, or other hospital 
personnel. The main advantage is electrode security.” = 
There has been no evidence of dysfunction during a mean 
follow-up of six months. It was recently succinctly stated | 
that “stable fixation of the catheters inserted into [or onto] © 
the right atrium is a problem that awaits solution.”"* These. 
sophisticated new “pinch-on” devices have been eminently 
satisfactory in this small series and tentatively would: 
appear to have provided that solution. 
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-e Twenty-one patients with malignant melanoma received 
immunotherapy with BCG. Thirteen patients had adjuvant immu- 
notherapy on a monthly schedule. Of these, eight with regional 
lymph node metastases (stage ill) had been treated by tymphad- 
enectomy. Two of the stage Ill patients had tumor recurrences 
within one year, while six are alive and tree of melanoma at a 
“median interval of 22 months. The remaining five patierts (stage 
tor II) had level 4 or 5 (Clark classification) primary lesions. 
Their average tumor-tree survival has been 18 months, but there 
was one regional recurrence in six months. 

' Eight patients received intralesional treatment with BCG. The 
xtent of local response correlated inversely to the stage of their 
isease. Higher doses of BCG or multiple simultaneous injec- 
tions into the same lesion did not produce complete resolution of 
“nodules in patients with far-advanced melanoma. in none was 
je course altered by intralesional therapy. 

irch Surg 111:716-718, 1 976) 


ewed interest in the immunologic treatment of 
human malignant neoplasms followed the demonstra- 
of tumor-specific or associated antigens and the 
onal loss of normal membrane isoantigens.'? Specific 
e munotherapy has been hampered by the inability 
to prepare pure tumor-specific antigens. Conventional, 
rude autologous tumor extracts and irradiated whole cells 
have not produced the desired therapeutic result,’ in spite 
-short-lived augmentation of humoral and cellular 


of ‘shor netted 

























e For editorial comment see pp 635-636. 





immunity measured in vitro.** Since it has been shown 
that BCG is a potent nonspecific immunostimulant in a 
variety of animal tumor models,’ clinical trials have been 
conducted." The results warranted further exploration of 
BCG immunotherapy. The following article describes the 
experience with 21 patients with malignant melanoma 
treated with BCG during the last three years. 


SUBJECTS AND METHODS 


‘Thirteen patients were treated with monthly intradermal injec- 
ons of 0.1 ml BCG (Glaxo) (4 x 10° to 9 x 10° viable organisms 
r milliliter)’ administered into each of three extremities on a 
tation basis. Therapy would continue in this fashicn for two 
years or until progression occurred. Thereafter, melanoma-free 
patients would be treated at two monthly intervals. Eigat of these 

patients hada lymphadenectomy for regional lymph nede metas- 
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tases (stage HI), and one patient had recurrent metastatic lesions. 
within 3 cm of the primary site (stage IT). Of four patients without’ 
metastases (stage I), three had level 4, and the remainder had level 
5 lesions (Clark classification).’ No attempt was made to select 
patients for immunotherapy. During the study period, all patients — 
with stage III disease treated by lymphadenectomy were given 
adjuvant immunotherapy as described. 

Eight patients received intralesional injections of BCG (into: 
intradermal or subcutaneous metastases). One patient had metas: 
tases near the excision site of the primary melanoma, two had 
stasis in-transit lesions after lymphadenectomy, and five patients 
had distant intracutaneous or subcutaneous tumer deposits. No ` 
antineoplastic drugs were administered to any patient receiving 
adjuvant or intralesional immunotherapy, until failure of the 
immunotherapy was proved. 


RESULTS 


The eight patients in stage III, who received adjuvant: 
BCG intracutaneously after therapeutic lymph node: 
dissection, had negative results for the purified protein. > 
derivative (PPD) skin test at the initiation of’therapy. Two.” 
of these patients had immunotherapy after regional node 
dissection of two regional nodal areas (vith positive y 
nodes), one patient after resection of recurrent groin 
disease, one patient after redissection of axillary recür= | 
rence with gross invasion of latissimus dorsi muscle, and 
four patients after regional dissection with one to four’ 
positive nodes (including one with a positive external iliac © 
node). ; 

Six of stage III patients have survived free of known. 
tumor for 12 to 32 months, averaging 22 months after the. 
initiation of immunotherapy with BCG. The patient with 
recurrent disease and muscle invasion of tke axilla had a 
subcutaneous recurrence after four monthly intradermal- 
injections of BCG and later developed pulmonary metas- i 
tases after excision of the nodule and initiation of chemo- 
therapy. The eighth patient had seven monthly BCG 
injections after inguinal lymphadenectomy fora mela- 
noma arising in the skin of the lumbar region. Ipsilateral | 
axillary metastases then became palpable and were. 
managed by axillary dissection and subsequent chemother- 
apy. 
Of the five patients given adjuvant immunotherapy for 
stage I or II disease, four have remained alive and well 11. 
to 30 months after excision of the primary lesion. The” 
average tumor-free survival has been 18 months: The 
remaining patient developed groin metastases six months: 
after excision of a melanoma of the knee and adjuvant.. 
BCG immunotherapy. A left radical groin dissection was. 
performed, and adjuvant chemotherapy was instituted. 
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e i eigat patients with stage III disease, six patients, 

who received monthly injections of BCG from the begin- 

ning, kad PFD test results that converted to positive in an 

_ average of 275 months, while two patients, who initially 

-received biweekly injections, had results that converted in 

two menths. Of the five patients with stage I or II disease, 
one had PPD positive test results at the beginning of 
< treatment, two patients, treated at monthly intervals, had 
> results ‘that converted in an average 6.75 months, and one 
patient. treated initially with weekly injections, had PPD 
-` test results that converted in three weeks. 

If all patients receiving adjuvant immunotherapy are 
considered together, of 12 patients with PPD negative test 
results, eight patients received monthly injections from 
the beginning and had results that converted in an average 
3.75 months, three patients received biweekly injections 
and had results that converted in two months, while one 
‘patient, treated with weekly injections, had test results 

that converted in three weeks. Apart from the difference 
- dn the initial treatment (until patients’ test results became 
PPD positivei, all were treated uniformly: subsequent 
_ treatmeat with BCG was administered at monthly inter- 
vals as deseribed. 
_ Intralesionai injections of BCG were administered to 
eight patients. In one of these, repeated intralesional 
‘administrations of ECG resulted in complete replacement 
of this biopsy-proved tumor by a granulomatous reaction 
(Fig 1). A singie BCG injection caused usually only partial 
tumor necrosis associated with lymphocytic infiltration 
(Fig 2). Berma! lesions usually regressed at a higher rate 
than subeutaneous nodules. 
In two patients, all stasis lesions initially responded to 
intralesiona! treatment, but new lesions appeared that, 
then, did not respond. Three patients with widely sepa- 
rated, muitiple subcutaneous nodules, suggestive of hema- 
togenous spread, received simultaneous multiple injections 
(0.1 ml BCG [Glaxo] per square centimeter of presenting 
`: nodule surface) in one of their nodules, while other nodules 
eceived (.1 ml and 0.2 ml, respectively. There was only a 
nt difference in the amount of ensuing partial tumor 
; Necrosis one week later. Nodules in the same patients that 
" were resested two weeks later showed about the same 
amount of necrosis. These three patients with dissemi- 
nated disease were anergic to a battery of skin antigens, 
including PPD. 
All patients who received intralesional treatment died. 


COMMENT 


The several clinical trials of nonspecific adjuvant immu- 
notherapy with BCG have suggested a potential usefulness 
of the method, but have not delineated the optimal strain, 
dose, methed, and frequency of administration. Scarifica- 

-tion may bea superior method of BCG administration than 
intradermal injection. However, there is one drawback: the 
actual number of viable organisms administered by this 
method is difficuk to evaluate. 

In one report, six patients received BCG (Glaxo), 0.1 ml 

_ intradermally, every four days for seven injections, while 
six others received BCG (Pasteur) by scarification on the 
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Fig 1.—Replacement of subcutaneous melanoma nodule by gran- 


ulomatous reaction and lymphocytes after repeated intralesional 
injections of BCG (original magnification x 160). 





Fig 2.—Partial necrosis of melanoma nodule two weeks after a 
single BCG injection (original magnification x 160). 


same schedule.’ Intradermal treatment failed and recur- 
rent tumors developed in patients by 30 weeks. Gutterman 
et al’ studied a series that included some stage IV cases. 
After complete resection of known lesions, a lyophilized 
strain of BCG (Tice) was compared to the liquid (Pasteur). 
Both were given by scarification. Nine patients were 
treated with the Tice strain, receiving 6 x 10° (five 
patients) or 6 x 10° (four patients) viable organisms to the 
scarification site, weekly for three months, every other 
week for the next three months, and then monthly until 
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eated with Pasteur BCG. Eight o! 
rea h Tice BCG were alive and free of tumor be. 
‘one year (median, 60+ weeks), while 16 of 19 patien 






























































treated with Pasteur BCG were alive an average of 40 
‘weeks later, but only eight were tumor free. A problem 
-with this technique persists: the actual nuraber of 
organisms delivered by searification cannot be quanti- 
tated... 
Morton and associates also treated patierts with 
-resected regional lymph node metastases with BCG alone 
-orin combination with allogeneic melanoma cells. The BCG 
was given by the tine technique adjacent to each axilla and 
Ton vat weekly intervals for one year, then biweekly for 
six months, and monthly thereafter. Improvement was 
noted in comparison to the controls. 
In our series, Glaxo BCG was selected because of 
ported less frequent occurrence of serious side effects 
even after intralesional administration’ and because of 
availability. Since the optimal dose and frequency of 
dministration remains to be determined, it was 2lected to 
treat these patients at monthly intervals. Monthly therapy 
as more suitable since the patients travelled 100 to 2,000 
km for each visit. The dose of 0.1 ml intradermally in the 
inner aspect of the proximal portions of three extremities 
rotating the administration in each visit) was well toler- 
d. All patients received treatment with isoniazid (100 
orally, three times a day) until their originally nega- 
PD skin test response became positive. 
the two patients with a recurrent tumor, after 
hly BCG injections, was treated 28 months after 
original lymphadenectomy. In the interim, he had 
chemotherapy and had had several resections of 
onal metastases. The results of monthly treatment 
pare well with those reported from the University of 
alifornia at Los Angeles" and with those of Gutterman et 
1, although caution should be exercised concerning the 
xxtent of comparison due to the small number of our 
patients. The simplicity and convenience for the patient of 
` monthly therapy would, however, warrant further evalua- 
tion oe 
"The eight patients who received BCG intralesionally had 
inced melanoma (five were stage IV). Interpretation of 
these results was rendered difficult becayse of the lack of 
‘ormity of treatment. It became apparent that while 
single intralesional injection of BCG migat result in 
mplete resolution of the injected nodules, more common- 
re was only partial necrosis associated with lympho- 
nfiltration. Subcutaneous nodules did nct appear to 
spond as well to repeated monthly injections. but weekly 
ntralesional therapy. could result in complete replacement 
of the nodule by granuloma. When an injezted nodule 
failed to disappear, this was occasionally due z0 a gradual 
replacement of the melanoma by a granulome. 
Previous reports, with histologic demorstration of 
_partial necrosis of injected nodules” associated with areas 
‘of inflammatory reaction, suggested that the distribution 





of BCG within the tumor might play an important role. 
_. Therefore, it became desirable to test the effectiveness of 
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ests and with advanced disease, higher quartities of BCG. 











e PPD skin 








and multiple simultaneous injections per nodele resulted in 
a somewhat increased degree of central and focal necrosis.. 
But the resulting difference from nodules in the same ~ 
patient injected with 0.1 ml of BCG was not impressive: the 
lymphocytic response remained slight, principally at the. 3 
periphery of the tumor nodule. The ensuing necrosis was 
complete in about one week. oes 
The course of the disease in patients receiving. BCG 
intralesicnally did not seem to be affected by this treat- 


ment. ; 
Side efects of BCG therapy have beer described: in 


detail." In this series, ulcerations of the intradermal. 
injection sites in all patients were associated with minimal 
to moderate systemic effects (eg, chills, fever,’ and: 
malaise). This was more common after intralesional 
administration. One patient who received large intrale- 
sional doses had transient hepatitis. Another patient, not.” 
included in this report, had a generalized allergic derma- 
titis after just a single intradermal innoculation, resulting 
in discontinuation of treatment. 


E. Sproul, MD, Department of Pathology, Roswell Park Memorial Insti- z 
tute, reviewed the slides. mee 
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of the Spine 
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_ @ Division of the pyriformis muscle at its tendinous insertion 
was employed for the treatment of sciatica in 14 patients with 
postlaminectemy syndrome and osteoarthritis of the spine. Of 
these patients, 85% had satisfactory results. It is logical that the 
y ormis muscle can play an important role in the production of 
tice associated with intraspinal lesions. Tension on the 
“nerve, which passes in close approximation to the 
ritormis muscle anteriorly, can be relieved by division of the 
muscle. 
Arch Surg 111:719-720, 1976) 



















TL) efore the advent of lumbar myelography, treatment of 
seiatica was based essentially on clinical appraisal of 
e patient in order to determine the etiologic agent. This 
led to diverse interpretations resulting in different forms 
f treatment for pain. Ober,’ in 1935, advocated incision of 
ascia lata, Steindler and Luck,’ in 1938, employed procaine 
1ydrochloride (Novocaine) injections at the site of tender- 
jess, and Heyman,’ in 1939, described stripping of the 
achraent of the gluteal museles. 
moar myelography brought with it a more precise 
ogre search for sciatica.’ The diagnosis of herniated 
us pulposus could now generally be made with the 
most. aecuracy. Laminectomies with removal of the 
endiag disk resulted in great relief of pain for the 
jority of patients. However, after laminectomy, many 
lents were not relieved of sciatica and continued to 
uffer from pain ir the lower limbs. The pain may be so 
ere and of such a chronic nature as to interfere with 
ustomary daily activities and gainful employment. Such 
_ patients, as is well known, present an extremely difficult 
problem in management. To date, no single method of 
treatment has beer found to be effective. 
T nh 1987, Freiberg’ advocated sectioning of the pyri- 
-formis muscle for the treatment of sciatica in patients in 
whom the caase could not be found. He performed this 
operatien in 12 patients, but strongly advised treating the 
lesion if it were found to be in the lumbosacral 
acroiliac joint. 
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Freiberg must be credited as being the first to employ 
sectioning of the pyriformis muscle for the relief o 
sciatica of unknown cause. He postulated that there must 
be secondary spasm or contracture in the pyriformis 
muscle due to some intraspinal lesion. This led to the 
following conclusion in 19415: 


Unless there is tangible evidence of disease in the tissue itself. or 
in the dominant nerve control, a merely symptomatic release is 
unsatisfactory. The primary lesion will have to be recognized and: 
subjected to suitable treatment. Such recognition often makes an 
operation of any kind unnecessary. Here, for the time being, at 
least, the case must rest. z ; 





The cause of nerve-root compression after surgic: 
exploration has been extensively studied by MeNab.’ H 
found migration of disk fragments into the foram 
nerve-root kinking by the pedicle, articular } 
impingement, spinal stenosis, and extraforami 
herniation. Extensive scarring of nerve roots ‘fol 
surgery is also a frequent cause of sciatic pain (Fis 

In 1947, Robinson* described a different eause-of. 
pain—“the pyriformis entrapment syndrome.” He pos 
lated and emphasized that in the absence of lumbar lesions, 
pain resulted from adherence between the sciatic nerve. 
and pyriformis muscle, in most cases, secondary to trauma. 
He successfully treated the condition by sectioning the 
pyriformis muscle. eg 

The work described herein differs from earlier studies 
because the primary pathologie disorder is in the spine 
itself and symptoms are exaggerated by the pyriformi: 
muscle. Cae 


Anatomic Structure 


The sciatic nerve arises from nerve roots emanating — 
from L-4 to S-3 and courses along the posterior pelvic wall. 
As it passes from the sciatic foramen, it is in. close 
relationship with the inferior margin of the pyriformi 
muscle. The pyriformis muscle arises from the pelr 
surface of the lateral portion of the sacrum at the level of. 
5-2 through S-4 segments, from the capsule of the sacro- 
iliac joint, from the anterior sacrospinous ligament, and 
from the pelvic portion of the sacrotuberous ligament. It 
inserts into the medial aspect of the upper border of the > 
greater trochanter, largely filling the greater sciatic 
foramen and thereby placing the vessels and nerves pass- 
ing through the foramen in close association with it. In 85% 
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the common peroneal and tibial nerves.” 

















































Mechanism of Action a 
In the presence of scarring or arachnoiditis arcund th 


the nerve roots by space-occupying lesions such as osteoar- 
thritic spurs, the excursion of the sciatic nerve unit from 
the intervertebral foramen to the buttock area is relatively 
shortened. That is to say, the tension of this serve is 
increased by the intraspinal lesions. 

‘The pyriformis muscle is principally one of external 
stators of the hip when in extension, and of aoductors 
when the hip is in flexion. When a patient walks, the 
affected limb moves from the extended to the flexed 
‘position of the hip. The sciatic nerve, the excursion of 
which is already shortened by the intraspinal lesions, is 
‘impinged on by the pyriformis muscle on each step. 
Repeated impingements on the sciatic nerve by the pyri- 
‘ormis muscle pull the nerve roots, thereby causing them to 
be hypersensitive.” This also could result in what may be 
described as intermittent claudication of the sciatic nerve. 
this latter mechanism of action is being studied further. 
Contrary to the commonly held assumption, spasm of the 
riformis musele was not demonstrated in all patients 
ring electromyographic tests. 





Rationale of Operation 


ivision of the pyriformis muscle is intended to relieve 
impingement on the sciatic nerve, thereby relieving 
ens n on the nerve and nerve roots. The effectiveness of 
lief of pain is directly proportional to the relief of tension 
he nerve itself; this largely depends on the degree of 
compression or adhesions of the nerve roots in the spine. 
The good to excellent results obtained to date in the 
majority of patients in whom this simple but precise 
operation has been employed prompted the reporting of 
this preliminary study. 
SUBJECTS AND METHODS 


Division of the pyriformis muscle at its tendinous insertion on 
the greater trochanter has been performed in 14 patients from 
ot ober 1974 to September 1975. These patients were d:vided into 
roups—six patients having sciatica following laminectomy 
1) and eight patients having sciatica associated with 
itis of the spine (group 2). The primary pathologic 
sord group I consisted of herniated disk in five patients and 
ympression fracture of L-3 in one patient. In group 2, three 
ts had natrow spinal canals in addition to osteoarthritis. 
Ages ranged from 25 to.64 years with an average of 48.5 years. 
In group 1, the average age was 40 years and in group 2, 55 
years. : 


















_ Clinical Manifestations 


Patients generally have pain and tenderness in the region of the 
< sacroiliac joint, sciatic notch, and along the course of the sciatic 
- nerve, especially at the level of the buttocks. Pain is generally 
chronic, but acute exacerbations are quite frequert. Pain is 

aggravated by walking or exercise and can usually be relieved by 
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nerve roots, secondary to laminectomy or impingement of ; 












patients; o 


interesting to note that nine of 14 patie: in in the calf 





~ region, which was similar to intermittent claudication of vascular 
eee oe oe ee 


"Average duration of low-back pain in group was 9.5 years, and © 
in group 2 14.6 years. Average duration of sciatic pain in patients. 
of group 1 was 4.8 years, and in group 2, two years. Two patients 
had right-sided, six.patients had ‘left-sided, and ix patients had» 
bilateral sciatica. i EE 

Neurologic manifestations are quite variable, as might bes. 
expected. Some are residues of previous surgery Paresthesia in 
the form of “pins and needles sensation” and numbness may 
involve the entire limb or any portion of the limb without any. 
particular distribution. The Laségue test on the side of the 
affected limb is generally positive. : 

Sciatic pain, especially at the level of the sciatic notch, can be’. 
increased by placing the patient in the prone pesition and then 
internally rotating the affected hip. A sciatic nerve block with 
lidocaine (Xylocaine) hydrochloride may be effective in tempo- 
rarily alleviating the pain. 

It should be noted that with the exception of surgery, a history 
of trauma was not present in any of the patients. 


Previous Operations and Myelography 

Eight kminectomies and ten lumbar myelograms had been 
previously performed on patients in group 1, whereas only three 
myelograms had been performed on patients in group 2. 

Lumba- myelography was performed on all patients prior to: 
division ef the pyriformis muscle. In seven of 14 patients, the 
myelograms were interpreted by the radiologiste as being consis- 
tent with a herniated disk. 


Operative Indication and Procedure 

Division of the pyriformis muscle is designes only to relieve 
intractable sciatic pain in selected patients ang will not cure or 
alleviate any other neurologic deficit, such as: reflex changes, 
muscular weakness, or sensory losses. If weakness of the quadri- 
ceps muszle is the principal finding (L3-4 lesion), this procedure is 
not indicated. Since the presence of a reduced ankle reflex or weak 
dorsiflexion of the large toe seldom gives rise to serious problems, 
the procedure may be worth trying to relieve pain. 

A posterior modified Osborne approach is employed with the 
patient in the lateral position leaning slightly forward, approxi- 
mately 19° to 15°. The incision is made 5 cm distal and lateral to 
the posterosuperior iliac spine and carried to the superior lateral 
portion of the greater trochanter, at which point it is gently curved 
distally for approximately 2 cm. The fibers of the gluteus maximus 
muscle ere separated bluntly, parallel to the line of the skin 
incision. The pyriformis muscle is isolated under the inferior 
margin of the gluteus medius muscle. The sciatic nerve is then 
carefully exposed from beneath the surrounding: fatty tissue, The 
pyriformis muscle is divided at its insertion on the greater 
trochanter and freed to the sciatic foramen to release impinge- 
ment on the sciatic nerve. The wound is closed in layers. The 
operatioa is performed under general, spinal, or in select. cases, 
local anesthesia. Patients are allowed to be ambuiatory on the first 
postoperative day. i : 

In this study, a total of 16 procedures were performed in 14 
patients—four on the right side, eight on the left side, and two 
bilaterally. 


RESULTS 


Resu'ts of treatment were rated as follows: excellent 
when complete relief of pain was obtained; good. when 
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“Fig 1.—Ne-ve roots not visualized in 
_tomies in 1975, 


patient with two laminec- 


pair remained, but appreciable improvement was 
_ Obvious to: both patient and physician; fair when pain was 
not appresiably improved, but the patient was satisfied 
with the results; and poor when no improvement was 
obtained. 

Four of six patients in group 1 and six of eight patients 
in group & had excellent results. One in each group had 
food resul-s. Thus, 35% were favorable (Table). Immediate 
relief ef ain was obtained in all patients, with the 
exception 2f one who was completely free of pain at one 
month. 

Of the txo patients who had poor results, the first had 
had twe laminectomies in 1970, but continued to com plain 
of left sciatica extending from the buttock to’ the foot. 
Myelograpny prior to division of the pyriformis muscle 
showed a complete block at the L2-3 level. After division of 
the pyrifozmis musele, pain was relieved from the buttock 
to the knee. but pain recurred in the leg and was so severe 
that a decompression laminectomy was required at L-5. 
-Complece selief of pain resulted. 
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Fig 2.—Filling defect at level of L4-5 with notable degenerative 
change seen at L5-S1. 


The second patient that had a poor result had advanced 
osteoarthritis with narrowing of the spinal canal as demon- 
strated by lumbar myelography. After division of the 
pyriformis muscle, a decompression laminectomy was 
needed to relieve recurrent pain in the leg. 

It is important to inform the patient prior to surgery 
that some numbness and paresthesia may remain, 

The average duration of follow-up has now been 12 
weeks with a range of 5 to 40 weeks. Although the 
immediate results of the operation have been most 
gratifying to date, further follow-up will indicate what the 
long-term results will be. 


COMMENT 


It is important to note that one is dealing with a select 
group of patients, some of whom have had previous 
operations for the relief of sciatic pain but to no avail, and 
all of whom have intractable sciatic pain for which many 
medical remedies had been prescribed, none of which had 
been successful. These patients, as is well known, present a 
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No. of patients? 

- Average age, yt 
{C Duration of sciatica, yr 
<ie No. of myelograms prior a 

Po. toadmission f E i 3 
-Results y Da 






















Excellent ; 4 € 
“Good 1 1 
Fair 0 G 
Poor: 1 


(F All patients were male. 


“most difficult and, at times, frustrating problem for the 
practicing physician. 

¿“Division of the pyriformis muscle is essentially designed 
_ for symptomatic relief of sciatic pain, especially in those 
_ patients who have had previous laminectomy or laminec- 
“tomies and in those patients afflicted with osteoarthritis of 
a the spine, The operation is generally not offered as a 
primary procedure to patients who demonstrate a filling 
defect on myelography consistent with a herniated disk, 
but it should be noted that seven patients in this study did 
demonstrate such filling defects in the presence of either 
previous surgery or osteoarthritis, suggesting that division 
he pyriformis muscle might well be effective in some 
cases of small L4-5 and L5-S1 herniated disks (Fig 2). 

sion of the pyriformis muscle was performed in a 25- 
‘man who demonstrated a large defect at the level 
n lumbar myelography. Neurologically, he mani- 
seduced knee reflex and a positive stra:ght-leg- 
ig testat 15°. He could only be comfortable in regard 
sciatic pain when a pillow was placed under zhe knee 
of the affected side. Division of the pyriformis muscle was 
osen since this patient also had hyperparathyroidism, 
malignant carcinoid tumor, and papillary carcinoma of the 





dL ‘Ober FR: ‘Back strain and sciatica. JAMA 104:1580-1583, 1335. 
2 Steindler A, Luck JV: Differential diagnosis of pain iow in the back: 
lloeation of ‘the gource of pain by the procaine hydrocholoride method. 
JAM 110:106-118, 1938. 
eyman CH: Posterior faseiotomy in the treatment of beck pain. J 
t Surg 21:397-404, 1989. 
Y WJ, Barr JB: Rupture of intervertebral dise with irvolvement 
nal, N Engl J Med 211:210-215, 1934. 
- AH: Sciatic pain and its relief by operations on muscle and 
Surg 34:3387-350, 1937. 





ept of division of the pyriformis muscle to relieve 
n the sciatic nerve is an interesting one We not 
ncommonly see patients with seemingly true radicular pain into 
“the leg, but. without objective neurologic findings and e negative 
myelogram. These patients seem to have a clinical picture of some 
—sgort of. additional spinal compression of the lumbosacral plexus or 
> gelatie nerve. However, there are several basic prob.ems that 
‘auger against outright acceptance of the-concept of sciatic nerve 
compression by the pyriformis: as being a cause for sciatic pain: (1) 
we have begun to realize in recent years that almost any form of 
treatment leven placebo injections) results i in about 70% to 80% of 
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walker previously T requ re 
pain in the affected. limb, 
quadriceps muscle. ` ; , 
It is an intriguing speculation that.this patient’s sci 
could have been produced by the following mechanis 
when the patient straightened his knee, the hamstring: 
muscles pulled on the sacrotuberous ligament.at the ischial — 
tuberosity. When this ligament was tightened, the py . 
formis muscle, which receives fibers from this ligament, _ 
was also tightened, thereby impinging on the very sensi- 
tive sciatie nerve, creating pain and a positivestraight-leg- 
raising test. a 
I am most gratified with the early results of tl 
operation, even though follow-up is admittedly. short. Since 
the operation does not attack the primary. pathologic A 
disorder, exacerbation of sciatica or low-back pain may 
recur, but whatever involvement the pyrifermis musele 
might have had in such a recurrence will have: been — 
eliminated. Conservative measures at this point might 
prove to be more effective. a 
Surgica! treatment of sciatica due to intraspinal lesions 
has been generally concentrated on the spine itself, such as- : 
by spinal fusion or laminectomy. However, [contend that 
more attention should be given to the role the pyriformis 
muscle plays in the production of sciatica associated with = 
intraspinal lesions. on 
Division of the pyriformis muscle is a sireple and safe _ 
procedure. Functional loss is minimal since this muscle is 
the fourth strongest of the short, external retators of the a 
hip. a 
The procedure might also prove to be beneficial i in some F 
well-seleczed patients with sciatica secondary to herniated. 
lumbar disks, especially at the L4-5 and L5-S1 levels. 





espite the < of ~ : 















References 








6. Freiberg AH: The fascial elements in associated low-back and sciatic Oe 
pain. J Bone Joint Surg 23:478-480, 1941. i 
7. McNab I: Negative dise exploration: An analysis of the causes of nerve 
root involvement in 68 patients. J Bone Joint Surg 58A:891-908, 1971, : i 
8. Robinson DR: Pyriformis syndrome in relation to seiatic pain, an J ; 
Surg 73:355-358, 1947. 
9. Beaton LE, Anson BJ: The relation of the sciatic nerve and. of its 
subdivisions to the pyriformis muscle. Anat Ree 70:1-5, 1937. S 
10. Smyth MJ, Wright V: Sciatica and the interverte»ral diše. J: Bone 
Joint Surg 40A:1401-1418, 1958. torn 


Editorial Comment 


good short-term results in low-back pain with and without sciatica; ; 
and (2) as the author readily admits, this is a very preliminary 
study of a small number of patients (14) with an average follow-up. 
of only 12 weeks. Nevertheless, this is an interesting and 
intriguing concept, and it behooves us to keep an open and flexible 
stance on any potential causes of this very poorly understood » 
symptom complex. Dr Mizuguchi should be encouraged to report. 
more definitive long-term data in the future, whether or not his 
initial experiences are substantiated. 


. RICHARD N: STAUFFER, MD i 
“Rochester, Mion: 








ken I was studying medicine, I 
vas told of a gynecologist who 
ad a poor memory for faces but a 
i one for perineums. A patient 
ould come in for a checkup. The 
doctor would at first avoid addressing 








viewe the focal area a he would say, 
“Oh! How do you do, Mrs Jones?” I 


Pentir. I ñave found that it was not 


ut three years ago, to add some 
to an aging Surgical Editor’s 

‘started work in the ambulatory 
<a large institution. In the 
ical clinic, patients are treated on 
a ‘basis, so that one is either 
toecupied or else too busy. I 
vetween one and 15 patients an 
is like a hospital emergency 
th? tar fewer cataclysmic prob- 


ix aa are waiting. My 
ate ade is to move them 

















@ivhas least to do with safety 
beng sure I don’t “miss any- 
is te ee touch, the 


- hing: hat the “majority of the 
o ae need most). 
The first patient has esate back 
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Do You Do, Mrs Jones? 


laughed when I heard the story, but ` 


arranged for me while simultaneously 
asking routine present-illness-type 
questions. Then, gradually, consterna- 
tion infiltrates as the patient’s an- 
swers have begun to tell me that the 
back is familiar. Or perhaps the 
patient beats me to it: “Dr Warren, 
those hot packs and exercises you gave 
me worked for a while, but this is a 
new pain.” Then I realize that 
although I may have looked at the 
patient’s face, I haven’t seen it, and 
probably didn’t the first time either. 

It has been said that in some areas 
where there is a National Health 
Service, the average time a practi- 
tioner has with a patient is five 
minutes.' As forces in the: United 
States mobilize to keep more patients 
out of hospitals and as group clinics 
grow in community practice, we are 
being faced more with walk-in type of 
clinic work. 

Ambulatory surgical clinies by their 
nature deal with a variety of com- 
plaints of unpredictable severity, 
many of them acute, most of them 
minor. But these minor ailments can 
take more time than the serious ones, 
and should. Because I am passing the 
buck of responsibility, the decision 
and the processing for hospital admis- 
sion is faster than dealing with a 
patient who will remain an outpatient. 


` I must answer the latter’s questions 
about prognosis and. activities al- 


lowed. I must clearly state the details 


s oe treatment and also. take time to 






































satisfy myself that the patient und 
stands them. Where can I get the’ 
to do this? The variety and mag 
of most problems we see r 
possible appointment system 
ticable except for patients 
for checkup. _ 

The only rational an 
understanding and kno: 
ceptionist-type of pra 
will know the ¢lini¢, | 
know the patient, kno 
take care of many of 
independently, and seet 
doctor has the time on 
shoulder the stickier res 
In some clinics such people n 
emerge in response to the need, In 
others they are arranged and. given 
titles. These positions should be made 
part of health esa es Their i inpor k 








egual d to that of the doetor 
tually become” is used advisedly, s 
there must be incentive to re ain i in 
the position for enough years. to 
become maximally useful. 
I would like to be able to look first < at 

Mrs Jones’s face. 

Ricuarp Warren, MD- 

Boston — 
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Sutureless Skin Closure 

To the Editor:—The article, “A New 
Sutureless Technique For Skin Clo- 
sure” (Arch Surg 111:83-84, 1976) by 
‘Hasson and colleagues presents an 
ingenious method for approximating 
‘the skin edges without the necessity 
of perforating the dermis. 

The method differs from the use of 
“butterfly” closure in that the tension 
on the individual closure devices is 
adjustable without necessitating re- 
moval and/or reapplication of mate- 
rial, and in the ability to avoid actual 
contact of adhesive-coated surfaces to 
the wound edge itself. 

t strikes me that a great debt is 
ved some unknown physician— 
erhaps Imhotep—who lived and died 
ome time prior to 2500 sc. It was he 
vho first described the sutureless 
sure—of which the present commu- 
ication details only a nicety in evolu- 








ime of the writing of The 
Edwin Smith Surgical Papyrus— 
translated and retranscribed some 
ime during 1600 Bc—the “butterfly” 
dressing for wound closure was al- 
ready in use. 


‘Case 10. Instructions concerning a wound 
in the top of his eyebrow. If thou exami- 
: nest a man having a wound in the top of his 
eyebrow, penetrating to the bone, thou 
- shouldst palpate his wound, [and] draw 
ogether for him his gash with stitching. 
_ Thou shouldst say concerning him: [he has] 
a wound in his eyebrow. An ailment which 
-Iwill treat. Now after thou hast stitched it 
[thou shouldst bind] fresh meat upon [it] 
the first day. If thou findst that the 
_stitching of this wound is loose thou 
shouldst draw [it] together for him with 
two strips of [adhesive plaster], and thou 
“-shouldst treat it with grease and honey 
everyday until he recovers. As for: “two 
“strips of linen” it means two bands of linen 
which one applies upon the two lips of the 
gaping wound in order to cause that one 
[lip] join to the other.’ 
The dressing was used for wound 
closure throughout recorded medical 
history, and even into the present. 
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The editor will be pleased to receive correspondence of 250 words or less that: 
pertains to material published in the ARCHIVES or to otder matters of interes: 
readers. Letters should be typewritten double-spaced and should be clearly 
marked “For Publication.” No more than two references are permitted 
and “illustrations are acceptable only when essential to the message. 


An appropriate commentary exists 
in a source that is perhaps as ancient 
as the Smith Papyrus (Ecclesiastes 
1:9-10, Masoretic text): “And there is 
no new thing under the sun. Is there a 
thing whereof it is said, ‘See, this is 
new”... It has already been in the 
ages which were before us.” 

CARL JELENKO ITI, MD 
Augusta, Ga 


l. Breaszed JH: The Edwin Smith Surgical 
Papyrus. Chicago, University of Chicago Press, 
1930. 

2, Jelenko C, Jelenko JM, Buxton RW, et al: 
The evolution of adhesive tape. Surg Gynecol 
Obstet 126:1083-1088, 1968. 


In Reply.—I have reviewed with great 
interest The Edwin Smith Surgical 
Papyrus as transcribed by Breasted. 
The ancent Egyptians did use adhe- 
sive plaster made of strips of linen. 
These were applied, in pairs, “to the 
two lips of the gaping wound in order 
to cause that one join to the other.” 
Wound closure therefore was effected 
by a sutureless technique. 

Dr Jelenko is to be commended on 
his astute observations and keen 
knowledge of the surgical literature. 
We are indebted to the unknown 
surgeon who described a sutureless 
closure some 4,500 years ago, and we 
recognize his contribution. 

Although his achievement has been 
largely forgotten, he might take 
solace from the words of Longfellow, 
who wrcte 
Let us, then, be up and doing, 

With a heart for any fate; 

Still achieving, still pursuing, 

Learn to labour and to wait.’ 

Harrity M. Hasson, MD 
Chicago 


l. Breasted JH: The Edwin Smith Surgical 
Papyrus. Chicago, University of Chicego Press, 
1930, vol 1. p 54. 

2, LongZellow HW: A Psalm of Life, stanza 9. 


Primary Repair of Colonic Injuries 


To the Editor.—1 am writing concern-_ 
ing the article by Matolo et al, “Exper- 





ta its 


imental Evaluation of Primary Repair 
of Colonic Injuries” (Arch Surg 
111:78-80, 1976). I think the authors 
offer an important contribution. in 
showing that clean, incised wounds of 
the colon will heal in the presence of 
infection. However, ia a clinical: 
setting, this finding applies only to- 
low-velocity penetrating injuries, such 
as stab wounds. It does: not apply ‘to 
the high-energy penetrating wounds- 
produced by high-velocity gunshot or 

a close-range shotgun wound, nor does 

it apply to perforations induced by. 
blunt trauma. Both blunt injuries and 
high-velocity penetrating injuries are 
surrounded by a margin of contusion ` 
injury that extends beyond the ob- — 
vious open edges. Since this area ` 
develops subsequent to the “blast” 
effect of these injuries, it needs time... 
to appear. It does become manifest at 
the time of an early: laparotomy. 
Therefore, due to the: inability to. 
define exactly where the uninjured 
borders are, these wounds should be 
resected with a margin of apparently 
normal tissue. Again, since one cannot. 
always be sure the resection will 
remove all devitalized tissue, espe- 
cially in the left part of the colon, 
these anastomoses should be protected — 
either by exteriorizatiomor colostomy. 
In the event of gross contamination of _ 
the peritoneal cavity with left-sided _ 
colon wounds, exteriorization or colos- 
tomy appeals, because either of these 
seem to afford greater safety. At.the | 
Maryland Institute for Emergeney _ 
Medicine, in two quite recent. cases of | 
very close-range shotgun wounds of 
the left side of the abdomen, involving 
massive hemorrhage and multiple 
organ injuries including beth the 
intestines and urinary tract, we have 
found it more expeditious to do 
primary left colectomies and double- 
barreled colostomies. Both patients 
have done well and escaped intra- 







_ abdominal septic complications. 


J, STANLEY SMITH; MD 
-Baltimore — 


Letters to the Editor 
















In Re 
that (I) primary repairs of the colon 
do hea. even in the presence of infec- 
_ tion; aad Œ) most isolated injuries of 





providing antibioties are adminis. 
~ tered immediately after injury, dur- 
ing operation, and postoperatively. 


¿O The primary colonic repair under 


these cireumstances can be ac 
complished with or without exteriori- 
zation. The advantages of this thera- 
_ peutic appsoach in selected cases are 
to reduce morbidity and length of 
< hospitaization, and to eliminate the 
necessity ©) a:secondary operation for 
_ colostoray closure. Colostomy closure 
cur experience has a 22% morbidi- 
’ We db not advocate primary 
for all colonie injuries. Our 
ia for primary closure includes 
ed colonic injuries and pene- 
sided injuries with mini- 
uy nation of peritoneal cavi- 
‘su ting from low-velocity bullets 
| sharp objects such as stab 
wounds. 
_ We de nos advocate primary repair 
in edlonx: perforations resulting from 
oe blunt trauma, high-velocity gunshot, 
or blast-type injuries, because of the 
|- os Teasens cited by Dr Smith. Extraperi- 
neal rectal wounds still require a 
xima diverting colostomy and ap- 
priate drainage. We still believe 
at the six-hour “golden” period 
should be observed for all penetrating 
clonic mjuries, and that primary 
sure is certainly questionable after 
t time. Other factors militating 
ainst primary closure are multiple 
te injuries and a  poor-risk 
mt ia waom the operation would 
prolonged by primary closure. 
When tke above criteria cannot be 
met, the colonic injury should be 
repaired and exteriorized. This is 
referable to colostomy. If an uncom- 























































\ ol 11, June 1976 








Renly.—This article” emphasizes : 


_ the caon can be closed primarily, 





plicated course ensues, the colon may 
-then be returned to the abdomen in 10 


to 14 days. Actually, Dr Smith’s 
comments serve to reiterate the 


- conclusions stated in our article; 


In reply to Drs Jelenko and Bow- 
den, the New Zealand white rabbits 


were utilized in the experiments 
«because of their known susceptibility 
_ to infection. Under local anesthesia, a 
-50% circumferential laceration was 


created with a knife in the midportion 
of the transverse colon. The abdom- 
inal incision was then closed, and the 
animals allowed to move:around. The 
animals were then divided into four 
groups of ten each. In the first group, 
the colonic injuries were closed one 
hour after their creation. In the 
second, third, and fourth groups, the 
injuries were closed three, six, and 16 
hours after injury, respectively. To 
facilitate colonic repair, the rabbits 
were anesthetized with intravenously 
administered pentobarbital (Nembu- 
tal), 20 mg/kg of body weight. 


NATHANIEL M. MaToto, MD 
SHELDON E. COHEN, MD 
EARL F. WOLFMAN, Jr, MD 
Davis, Calif 


1, Garfinkle SE, Cohen SE, Matolo NM, et al: 
Civilian colonic injuries: Changing concepts of 
management. Arch Surg 109:402-404, 1974. 


To the Editor.—The article “Experi- 
mental Evaluation of Primary Repair 
of Colonic Injuries” by Matolo et al 
(Arch Surg 111:78-80, 1976) is a valu- 
able~and yet worrisome—contribu- 
tion. The article reconfirms current 
knowledge that appropriate preopera- 
tive, postinjury antibiotic “loading” 
reduces morbidity and mortality. 

The contribution is worrisome in 
that the authors render generic con- 








human injury. a 
The authors do not state the 
manner in which their experimental 
lacerations were created. We suspect . 
these to have been cleanly incised a 
lesions, since that would ‘be. the 
simplest. way to control length. Such 
injury is duplicative only of such pene- 
trating abdominal trauma as a stab 
wound. Certainly there is no element 
of crush, temporary cavity effect, or 
ischemia in the model. Furthermore, it 
is not at all clear that injury of the 
midtransverse colon is analogous to 
injuries elsewhere in the colon. 000 
Rabbit gut may not be analogous to 
carnivore gut. Ammonia-producing 
bacteria and gut mechanisms are _ 
dissimilar. Endotoxin is essentially 
absent. Bleeding postlaceration is not 
addressed: blood is an excellent 
pabulum for bacterial growth. And 
one does not know whether the | 
abdomen was kept open during the 
one to 16 hours before gut closure was 
accomplished. x 
Most precisely, in lieu of the 
authors’ conclusion, it is suggested. 





















significantly reduced by th 
systemic and intraperitoneal antibio- 
sis. To conclude that one may treat the 
crushed, devascularized, perforated, — 
or missle-injured colon simply by anti- 
bioties, peritoneal toilet, and primary 
closure would be, we believe, falla- 
cious. 





CARL JELENKO III, MD “ee 
TALMADGE A. BOWDEN, JR, MD 
Augusta, Ga 
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© Manual of Endocrine Surgery, by Anthony J. 
Edis, Luis A. Ayala, and Richard H. Egdahl, 274 
pp; 266 illus, 242 color plates, $38.50, Springer- 
Verlag, 1975.. 

< Two months of using this book as an 
“aid in the practice and. teaching of 
endocrine surgery have convinced me 
-that it is the most practical and valu- 
able treatise now available for sur- 
geons on this subject. The book is 
called a “manual,” a term that might 
lead the prospective reader to think it 
only a technical manual of operative 
surgery. However, while practical and 
safe. operative techniques are 
described and beautifully illustrated 
in detail, approximately two thirds of 
he book is devoted to surgical anat- 
my, pathology, differential diagno- 
is, and alternative forms of treat- 

























yroids, the thyroid, the 
the pancreas. The whys 
the medical workup of 
ne disease of these organs 
ly described and illustrated 
ly. No bias is expressed 
‘toward surgieal treatment, and even 
the endocrinologist will find its rec- 
< ommendations practical, particularly 
‘the approach recommended for man- 
agement of thyroid nodules in an era 
when controversy exists on this sub- 
ject. Some surgeons will find the oper- 
ative approaches recommended for 
the several types of thyroid cancer 
overly conservative, but the opinions 
expressed by the authors probably 
reflect a majority opinion of surgeons 
in this country today. The references 
are all useful and carry through mid- 
~ 1975. 

This unusually well-done book is 
recommended to all.surgeons dealing 
with diseases of these four endocrine 
organs, and particularly to endocrinol- 
ogists and students of surgery who 
< wish to know what endocrine surgery 

is all about. ; 
Hastings K. WricHT, MD 
New Haven, Conn 
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Surgical Treatment of Congenital Heart Disease, 
by Grady L. Hallman and Denton A. Cooley, 204 
pp, with illus, $18.50, Lea & Febiger Fublishers, 
1975. 

In the second edition of Surgical 
Treatment of Congenital Heart Dis- 
ease, Hallman and Cooley have pre- 
served the format of the first edition 
including the well-organized outline 
and numerous illustrations. The num- 
ber of procedures and the mortality 
and morbidity figures have been 
brought up to date. New infcrmation 
is presented in sections on cor triatria- 
tum, parachute mitral valve, scimitar 
syndrome, and the use of either homo- 
graft or porcine valves containing 
Dacron conduits for the establishment 
of righ: ventricle to pulmonary artery 
continuity. 

The book abounds with practical 
suggestions on technical details con- 
cerning cardiopulmonary bypass and 
operations within the heart or the 
great vessels. The operative indica- 
tions and techniques reflect the prac- 
tice of the surgeons at the Texas 
Heart Institute. Alternate views or 
techniques, however, are not pre- 
sented, For example, not mentioned is 
the use of valved conduits for the 
treatment of tricuspid atresia, as 
advocated by Fontan and Kreutzer. 
Surprisingly, there is no discussion on 
the technique of deep hypothermic 
circulatory arrest, and its use in the 
early repair of such lesions as ventric- 
ular septal defects, tetralogy of Fallot, 
total anomalous pulmonary venous 
connection, or transpositicn of the 
great arteries. 

This book deserves the attention of 
those interested in the treatment of 
congenital heart disease. It should 
prove particularly useful to she cardio- 
vascular surgeon in training; the 
excellent illustrations will help greatly 
to unravel some of the technical intri- 


cacies of this complex field of surgery- 
for physicians, nurses, and paramed- — 


ieal personnel. 





Roche Laboratories, Division of 


Arno R. Castanepa, MD 


-1101 Beacon St, Brookline, MA 02146 > 


Cancer Genetics, edited by Henry T. Lynch, 639 
pp, $49.50, Charles C. Thomas Publisher, 1975. 

In this excellent book, Dr Lynch and 
his contributors have brought togeth- 
er clearly and concisely an enormous 
amount of data that should be of value 
to every physician. The reader will 
find well-written chapters on basic 
genetics, immunology, oncogenic vi- 
ruses, cytogenetics, nengenetic fac- 
tors in causing neoplasia, and cancers 
of specific sites such as breast, colon, 
lung, skin, and the nervous system. 
There is also sound advice on genetic 
counseling, stressing the limitations 
of our knowledge. 

Admittedly, the field of cancer 
genetics is just coming into being, 
but its importance and potential bene- 
fits have received less attention than 
deserved. Patients at ahigh risk from 
cancer (and any other disease) should 
be identified, informed, and followed 
up, hopefully to prevent catastrophe. 

This book will greatly aid the physi- 
cian to fulfill that respensibility which 
goes beyond the ancient injunction of 
“primum nocere.” . 

Rogert M. Gotpwyn, MD 
Brookline, Mass ue 
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operties are clinically use- 
enz odiazepines may show similar 
es in the laboratory, but clinical 
sefulness for more than one Property has 
_ not been established. Valium is also the only 
benzodiazepine providing diazepam—phar- tion of ied or rene pr e 
~ macologically active itself—as well as the other The following table gives mor 
‘active metabolites desmethyldiazepam, 3-hy- 
droxydiazepam and oxazepam. Though it can 
not be related specifically to clinical effects, 
this aspect of the pharmacokinetic profile of 
Valium also sets it apart from 
other benzodiazepines. 
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An initial loading dose of 1to 2 Gm 
of Keflin may be given regardless 
of the patient's renal status 
Patients with impaired renal 
junction should be placed on 
areduced dosage schedule. 
Usual doses in such 
individuals may result 
in excessive serum 
concentrations. 


Keflin may be adeninistered 

LV or LP im dosages as 

high as 12 Gm. per day 
tin life-threatening 


SN infections), 


Mear serum concentrations 
after |V. ac ministration of Keflin 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 


aes 30 
beta-hemolytic streptococci, Escherichia 5 30 45 60 


coli, Proteus mirabilis, and Klebsiella. Time (Minutes) 
+Administerad to six patients by rapid |V infusion. Please see opposte page for 
t Administered to ten patients over a thirty minute period. summary of preseribing information. 


‘a2 


- "AB you know. skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
awith impaired host defenses...even to the point of becoming 

irreversible. Keflin can often be useful before the infection 
becomes irreversible... exactly when it is most needed. 

E Eleven years after its introduction. Keflin continues to be 

 2ffective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefore. when you suspect that 

the pathogen involved is one of the susceptible organisms 

Jor which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibiity studies are pending...and thus save 

<- @recious hours for the patient. Keflin may be administered 

to infants and to patients with reduced renal function. 
Keflin should be given cautiously to penicillin-sensitive 
patients. 
It is contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 
*Skin and soft-tissue infections. including peritonitis. caused by susceptible strains 


‘of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
| Q6la-hemolytic streptococci, Esch. coli, Pr mirabilis. and Klebsiella 


in: 
-cephalothin sodium 
- Neutral 


for Injection 


'equivalent tocephalothin 


Brief Summary.. e 
Consult the package literature for 
prescribing information, ae 
Indications: Kelin” (cephalothin sodium 
Lilly}, Neutral, tor Injection, ig indicated 
treatment of serious infections caused by 
susceptible strains of the designated micro 
organisms in the diseases listed below 
Skin and soft-tissue infactions: including 
peritonitis. caused by staphylococc! (pen 
cillinase and. nonpeniciliir produci 
group A beta-hemolytic streotocooti. 
Escherichia coli, Proteus mirabilis. and 
Klebsiella 7 
Bone and joint infections caused Oy.. 
staphylococci (penicillinase and. 
nonpenicillinase-producing) i 
Contraindication: Previous hypersensitivity 
to cephalosporins. eh ines 
Warnings: BEFORE CEPHALOTHIN | 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERP 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN, CEPHALOSPORIN © : 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITI 
PATIENTS, ; 
SERIOUS ACUTE HYPERSENSIT! 
REACTIONS MAY REQUIRE EP: 
AND OTHER EMERGENCY MEA 
There is some evidence of pa 
allergenicity of the penicillins and the 
cephalosporins. Severe anapnylactod.: 
reactions have been reporied. with bot rugs, 
Patients with allergy anë hypersensitivity 
should recelve antibiotics cautiously and 
only when necessary. ' sae . 
Usage in Pregnancy — Safety for use during 
pregnancy has not been established» ener 
Precautions: Patients should be followed. 
carefully to detect.any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs. i 
discontinue the drug and treat the patient with 
usual agents ; ; i 
Although alteration in kidney tunctio 
rare. evaluation of renal status is recom: 
mended Patients with impaired renal fu 
tion should be placed on a reduced dos 
schedule to prevent excessive serumc 
centrations. Consult prescribing i 
if thrombophlebitis or superint 
occurs, take appropriate measure: 
positive reaction for glucose int 
been observed with some tests: Ot 
Tes-Tape* (urine sugar analysis paper Li 
Adverse Reactions: Maculopapularrash, 
urticaria, pain, induration, tenderness, eleva. 
tion of temperature, reactions re: bl : 
serum sickness, anaphylaxis, eo 
drug fever, neutropenia, thront 
hemoivticanemia. thrombophlebitis, transie 
rise in SGOT and alkaline phosphatase 
in BUN, decreased creatinine clearand 
a positive direct Coombs test have been.” 
reported : : 


Additional information available to the — 
nes profession on request 


Ten Lity and Compa! 
af INianapolis. indi 


































is an up-to-date compilation of 
rmation on sports health and med- 
ne. It contains medically validated 
mation on nutrition, maintenance 


1 tis is the book you should 
-at your fingertips. Order your 





e send n ____-copy(ies), $5 
ch, of Comments in Sports Medicine, 
Please include payment. 
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Jose F. T. Da Rosa, MD, Buffalo aaa 

Peralysis caused by hematoma reversed in two weeks. 
Nonocclusive Mesenteric Vascular Insufficiency 
James L. Berk, MD, Cleveland 


Pain distention, leukocytosis, occult blood strong 
circumstantial evidence tor ischemia. 
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Parenteral Nutrition 


Total or Supplemental 
Parenteral Nutrition 


Whenever IV nutritional support is indicated. 


total or supplemental, short-term or long-term 


MI. 


(Multi-Vitamin Infusion) 


i or Sec. Concentrate viat 


fee BOG MG 
10.000 LU. 


ipna locopheryfacetate) 00. 541 
laurate 1%, sodium hydroxide 1%; 
ethanolamide 2% as preservative. 
Hycol 30% as stabilizer and preser- 
- aydroxide for pH adjustment: and 
Sofe nyie laurate 1,6°.: in Concentrate as roo. 
ins A, Dand E water solubilize 
urate covered by U.S. Patent 


diate us 


The comprehensive 
multivitamin infusion 


Contains C and B-complex 
vitamins as well as water- 5 
solubilized A, D and E vitamins 


BRIEF SUMMARY 
INDICATIONS: in emergency feedings ~Surgery. 
extensive burns, fractures and other trauma. 
severe infectious diseases, comatose states. etc 
May provoke a “stress” situation with profound 
alterations in the body's metabolic demands and 
consequent tissue depletion of nutrients. As a 
result, wound healing may be impaired. enzyme 
activity disturbed, hematopoietic tissues affected; 
hypoproteinemia and edema May appear, conva- 
fescence is thus prolonged. 
in such patients M:V.1. (administered in intravenous 
fluids under proper dilution) contributes optimum 
vitamin intake toward maintaining the body's nor- 
mail resistance and repair processes. 
DIRECTIONS FOR USE: M.V-L is ready for imme- 
F ous feeding. one daily dose 
f M.V.1. Concentrate adde 
n 500 cc- preferably 1.000 


en added to intravenous infusion fluids. 


intravenous dextrose, saline or similar infusion 
solutions.. plasma. protein hydrolysates, afc. : 
PRECAUTION: Allergic reaction has been known 
to occur following intravenous administration of 
solutions containing thiamine. oe 
CAUTION: Not to be given as a direct undiluted © 
intravenous injection as it may give rise to dizzic A 
ness, faintness, etc. inui 
THERAPEUTIC NOTE: Intravenous use should be. 
discontinued as early as practical in favor ofan. 
intramuscular or oral vitamin preparation. i 
deemed advisable. e ioa i 
HOW SUPPLIED: M.V1~-10 ce mpuls. boxes of: 
25and100 ees i : 
MV.I-CONCENTRATE—5 cc- vials box Sof 25 


Available in-100s only. 


l USV Pharmaceutical Corp: 
1070 


Tuckahoe, 





>» comh 
surgical infections 


*due to indicated susceptible organisms 





cidal activity in vitro against gram-positive 
m-negative organisms (See Actions section of 
mary on next page.) 


gk and prolonged serum levels 


rotoxicity reported to date (transient rise 
as occurred without clinical evidence of renal impairment) 


. @priate laboratory tests should be performed to determine 
€ ility of the causative organism to Ancef’. 
Reactions: Reported adverse reactions include pain on 
rash, G1. symptoms, phlebitis and pruritus. See 


ext cage for a complete listing of adverse reactions reported 
A 


ng: In penicillin-sensitive patients, cephalosporins 
should be used with caution because of evidence of partial cross- 
allergenicity of the penicillins and cephalosporins. 


ease see the next page for a brief summary of prescribing 
mation. 


e &French Laboratories 
SmithKline Corporation, Phila., Pa. 


FAZOLIN SODIUM 


s your clinical challenge 

















































fore prescribing, see complete prescribing information in SK&F 
‘or PDR The following is a bref summary 
DI SCRIPTION 

poel” (sterile cefazolin sodium, SKAF lis a semi-synthetic cephalo- 
for. parenteral administration. Itis the sodium salt of 3- [(5 
1.3:4-thiadiazal- 2-y1} thio jmethy! } 8. OXO zez (1H-tetrazoal-1-yl) 
acetamidalS-thia-1-azabicyclo[4.2.0loct-2-ene-2-carboxylic acid. The 
sodium content is 46 mg. per gram of eotazall n 


ns ‘of enterococci are Pelan) 


Streptococcüs pneumoniae (formerly 
pneumoniae) 


Klebsiella species 
Enterobacter aerogenes 
Hemophilus influer zae 


of Enterobacter cloacae and indole positive Proteus 
P. morgani, P. retigeri) are resistant. Methicillin-resistant 
jecocci, serratia. pseudamonas, mima. herellea species are 


R tory tract infections duis to ae CUS bnaumonas 
Hormery D-pneumoniae), Klebsiella species. Hemophilus intuenzae, 
S phylococcus aureus (penicilin sensitive and penicillin-resstant). and 


able benzathine penicillin is cunsiddeed to be the drug o choice 
i mentand prevention of streptececcal infections, inclucing the 

prophylaxis of rheumatic fever. ‘Ancef is effective in the eradication 
eptococci fram the nasopharynx, however, data establis ting the 

acy at Ancef inthe subsequent prevention of rheumatic fever are 

ilable at present. 
rinary tract infections due to Escherichia coli, Protecs 
Klebsiella species. and some strains of enterobacter and 


and soft-tissue infections due to Staphylococcus aureus (peni- 
sensitive and penjon resistant) and aup A beta-hemolytic 






epticemia due to S ronioca ceus, pneumoniae ( ormērlý D cneumon- 


teus mirabilis, Escherichia coli, and Klebsiella species 


istang, and group A beta-hemolyiie streptococci 


Aporopriat culture and susceptibility studies should be performed to 
determine susceptibility of the causative organism to Ancef 
SONTRAINDICATIONS 
Angel (sterile cefazolin sodium, SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics 
“WARNINGS 
> BEFORE CEFAZOLIN. THERAPY IS INSTITUTED, CAREFUL INQUIRY 
‘SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN: CE°HALO- 
SPOPIN C DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS 
“SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
“EP. 













PHRINE AND OT HER EMERGENCY MEASURES... 
F ig sore clinical and laboratory evidence of partatcross-aler- 
genicity of the penicillins and the cephalosporins. Patients have been 
eporied have þad severe reactions finciuding anaphylax : 


your clinical challenge 


e) Staphylococcus aureus (penicitlin-sensitive and penicillir-resistant). 


Usage in Pregnancy: Safety of this product for use during pregnancy, 
has not been established. 

Usage in ’nfants: Safety for use in prematures and infants under 

t month cf age has not been established 

PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsusceptibie organisms. Careful clinical observation of the patient 
is essential 

When Ancef is administered to patients with low urinary output 
because cf impaired renal function, lower daily dosa 
dosage instructions). A false positive reaction for glu 
patients on Ancet' has occurred with Clinitest® tabletesatution. 
ADVERSE REACTIONS 

The following reactions have been reported 

Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and eosino- 
pnilia have occurred 

Blood: Neutropenia, leukopenia, thrombocythemia amd positive direct. 
and indirect Coombs tests have occurred 


Hepatic and Renal: Transient rise in SGOT, SGPT, BUN and alkaline 
phosphatase levels has been observed without clinicasevidence of renal 
or hepatic impairment ; 
Gastrointestinal: Nausea, anorexia, vomiting. diarrhea, oral can- 

didiasis (cral thrush} have been reported 

Other: Pan at site of injection after intramuscular administration häs ee 
occurred, some with induration. Phiebitis at site of injection has been: 
noted 

DOSAGE AND ADMINISTRATION 

Ancef may be administered intramuscularly or intravenously after 
reconstitution 

Dosage 

In adults. usual dosage for pneumococcal pneumonié is 500 mg. every 
12 hours In acute, uncomplicated urinary tract infections, usual dosage: 
ts 1 gramavery 12 hours. In mid infections caused by'su sceptible 

Gram positive cocci, usual dosage is 250 to 500 mg. every 8 hours. 

In moderate to severe infections, usual dosage is 500 mg. to 1 gram 
avery 6 to 8 hours. ‘Ancet’ has been administered in dosages of 6. grams. 
per day in-serious infections such as endocarditis. i 
Ancef may be used in patients with reduced renal furction with the 
following dosage adjustments: Patients with a creatinine clearance of 

55 ml/min. or greater or a serum creatinine of 1.5 mg. % or less can 
be given full doses. Patients with creatinine clearance sates of 35 to 
54 m/min. or serum creatinine of 1.6 to 3.0 mg. % can also be given 
fuli doses. but dosage should be restricted to at least &-hour intervals. 
Patients with creatinine clearance rates of 11 to 34 mi/min. or serum 

creatinine of 3 1104.5 mg. % should be given 1/2 the usual dose every 

12 hours Patients with creatinine clearance rates of 10 mi./min, ortess:: 
or serum creatinine of 4.6 mg. % or greater should be given 172 the. 
usual dos? every 18 to 24 hours. All reduced dosage recommenda 
tions apply after an initial loading dose appropriate to the severity of 
the infection i 
in children, a total daily dosage of 25 to 50 mg. per kg [approximate 
19 to 20 mo. per pound) of body weight, divided into taree or four equal 
doses. is effective for most mild to moderately severe infections. Total 
daily dosage may be increased to 100 mg. per kg, (45ang. per pound)» 
of body weight for severe infections. Since safety for use in premature — 
infants and in infants under one month has not been established, Ane: 
use of Ancef in these patients is not recommended. 
For additianal.information on dosage and administration, see package 
literature or contact your SK&F Representative. 
HOW SUPPLIED 
Ancef (stenie-celazolin sodium. SK&F)--supplied ittwals equivaient to 
250 mg..500 mg. or.1 grarvot cefazolin; in Overtill Ceggyback") 
Vials for intravenous admixture equiyalentto 1 granre cefazolin: and 





























mS i Pharmacy Buik Vials equivalent to. 5. grams or 10 grams of cefazalin. 


line i French Laboratories 
: poration, Phiadelp : 


Kinds of Intermittent Claudication 


be early days before the development of reconstruc- 
ye operations for arteriosclerosis obliterans, many 
th vascular intermittent claudication came first 
pedist. The report in 1949 of Boyd et al' did 

rt him to the need for looking beyond the 

tem in such patients. Now, the passage of 27 

ade it necessary to alert vascular and general 

‘the neurologic origin of some “claudication” 

s. As the article by Karayannacos et al in this 


them. 
surgeons see many patients with leg symptoms 
aot vascular in origin, patients with faulty 
s originating in foot, ankle, knee, hip, or back, 
patie i wth night cramps, patients with obesity (in whom 
the pulses = are hard to feel), patients with asthenia and cold 
Ye nave merei learned to be ics with our 


vast be relieved by rest in the pea position 
redictable period of time. 
patient must then be able to walk a similar 
again, and again experience pain relief after 
or the same period as before. 
œ learned that pain produced under any other 
arces must be suspected to be of nonvascular 
in Arcerial insufficiency does not produce pain that 
Fon climbing stairs, or only on certain joint or 
mal anges. Even if a pulse deficit is present, we do 
such symptoms to be the result of poor arterial 


ly these strict criteria to the patients described 
by Karayannocos et al, many would exclude at 


least two of the three patients whom they have | 
the “classical” group. It seems that the autho 
dismissed the vascular origin of the symptoms i s! 
the cases at the very outset—witness their omissie 
arteriography in all but one. 

It is true that in the interesting and extensive 
they cite—and they admittedly have not ¢o 
reports—on “neurogenic intermittent claudicato 
termittent claudication of the cauda equina” th 
few patients in whom the symptoms appeared 
walking and subsided on rest in the standing posi 
those reports, few additional details are given 
nature of the pain. These cases are so rare, furthermo: 
that the diagnosis of arterial deprivation in the limb 
claudicators can be made in most cases on the hist 
alone. 

Theories of the possible cause of the neurogeni 
mittent claudication are tantalizing and provocati 
theory of Blau turns out to be correct, that vasodilat 
engorgement of the vessels to the cauda equina nerve 
produced by the standing position cause enough pre 
on these roots to result in pain, we are seeing a situati 
where the syndrome is caused by increased circula 
Perhaps we angiologists should dub it “paradoxical claudi 
cation.” 

RICHARD WARREN 
Boston 


Reference 


Ł Boyd AM, Ratcliffe AH, Jepson RP, et al: Inieriniteen 
clinical staly. J Bone Joint ura $18: 325-355, 1949. 



































® Fourteen patients undergoing surgery for aneurysm or 
occlusive disease of the abdominal aorta were studied. Thirteen 
} had a history of hypertension or myocardial infarction; 
patients had chronic obstructive pulmonary disease. Tachy- 
la, hypertension, and elevated pulmonary artery occluded 
| pressure occurred in response to laryngoscopy and 
n in two patients; elevation of PAo pressure in response 
ic cross-clamping occurred in two other patients. In three 
these four patients, electrocardiographic evidence of myocar- 
emia appeared. These events are important in a consid- 
n of the occurrence of myocardial infarction in patients 
ging abdominal aortic surgery. Satisfactory treatment of 
ocardial ischemia has been accomplished with the use of 
yranolol hydrochloride and sodium nitroprusside. 
rch Surg 111:740-743, 1976) 








Myocardial infarction accounts for 50% or more of 
postoperative mortality in a number of reports of 
of the aorta and its major branches (published'* 
published data [J. Cadranel]). A series of 14 patients 
tudied.during resection of abdominal aortic aneurysm 
aortofemoral bypass to assess hemodynamiz events 
elated to myocardial stress or ischemia. 


SUBJECTS AND METHODS 


he 14 patients studied. underwent elective surgery. Table I 
resents data descriptive of the patient population. Mean age of 





“Aeeepted for publication Feb 4, 1976. 
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eft Ventricular Function 
During Aortic Surgery 


Robert M: Carroll, MD; Raymond B. Laravuso, MD; James F. Schauble, MD 


the patients was 67.6 + 9.5 years. All patients listed as hyperten- 
sive had b2en treated medically for hypertension; in cases 6, 8, 10, 
and 14, petients were taking medication for hypertension at the 
time of the present surgery. Two patients had a history. of 
congestive heart failure and were receiving digitalis; none of the. 
patients was in cardiac failure at the time of this study. Two. 
patients had chronie obstructive pulmonary disease and one 
required ventilator support for a week postoperatively. y 
Patients were premedicated with morphine sulfate, diazepam, i 
and scopolamine and were given oxygen during transit to the 
operating room. All patients were calm and sleepy: Cannulas were 
introducec into a forearm vein and a radial artery and a Swan- 
Ganz thermal dilution catheter was introduced pereutaneously 
into the internal jugular vein and floated into the pulmonary 
artery (PA) for measurement of right atrial (RA), PA, and 
pulmonary artery occluded (PAo) pressures. The thermal dilution 
catheter! was used with a computer for measurement of cardiac 
output. : 
Catheter manometer systems used for measurement of systemie ; 
and PA pressures were critically damped with electrical roll-off 
filters. Standard placement of electrocardiographic leads was used 
to permit recording of standard and augmented limb leads and. 
lead V, a 
Five of the patients were anesthetized with a “balanced” 
combination of agents including nitrous oxide, narzotic, diazepam, 
and muscle relaxant. Nine patients were anesthetized with halo- 
thane, nitrous oxide, and muscle relaxant. Oxygen was adminis- 
tered in concentrations appropriate for the maintenance of full 
saturation of hemoglobin as monitored by serial arterial blood | gas i 
measurements. 2 
Propranolol hydrochloride was administered in onig incre- : 
ments (maximum total dose, 2 mg) for heart rate greater than ns F 
beats per ninute or when ECG ST-T depression was identifed. 
Sodium nitroprusside was given as a bolus of 100p or 200pg in 
seven cases to avoid hypertension with laryngëscopy or endo) 
tracheal intubation. Constant infusion of sodium nitroprusside. 
was administered to control intraoperative hypertension in me 








cases. 





Left Ventricular Functien—Carroll et al 



















~fiypertension; TIA inferior MI 


Hypertension 















3 Mi, 8 yr; angina Inferior MI 




















COPD 
CABAG, 3 yr 





“Posterior MI 


Left atrial enlargement, 
premature ventricular 
contraction 


Posterior MI 


Hypertension, COPD Inferior MI AAA 
j Hypertension Left atrial enlargement AAA 420/70 
B/! Mi, 19 yr inferior MI AFB 110/70 130/90 
D l CABAG and AVR, 5 mo Inferior MI AAA 112/76 197/68 L 
64 Hypertension inferior MI AAA 120/80 200/64 
1/73 MI, 5 yr inferior MI, left AAA 124/80 200/60 


ventricular hypertrophy 
Diffuse pulmonary disease 
inferior and lateral MI 


















130/80 
125/70 








Hypertension 
























86 + 15.2 
98 + 11.6 
10+ 3.0 


87.8 + 14.3 
101 + 8.1 
98+2.9 















153.9 
2.83 + 0.73 


17.9 +£7.14 
2.64 + 0.57 





gemic vascular 
fpeistance 







1,476 + 441 1,540 + 230 









34.52 + 10.47 32.84 = 16.39 




















: | hemodynamic changes + 1 SD before and after cross- 


cant: swo-tailed paired t test) except for the increase in pulmonary 
rtery occluding pressure. 
FPL. 


RESULTS 


‘izical events in the management of these patients 
‘proved: to be laryngoscopy and endotracheal intubation, 
_ eress-camping of the aorta, and postoperative hyperten- 
sion, 
o Laryagoscopy and Endotracheal Intubation.—In two pa- 
tients, laryngoscopy and endotracheal intubation were 
assoc. eted:with tachycardia, hypertension, elevation of the 
ean PAepressure (35 mm Hg in one patient, 40 mm Hg in 
he ocher), and ST-T segment change indicating myocar- 
dial ischemia.’ Hypertension and tachycardia were 
corrected with increments of sodium nitroprusside and 
repranolol; the ST-T changes resolved within a few 
minutes of control of the hemodynamic aberration. In the 
sever cases in which sodium nitroprusside was given 
_ laryngoscopy and intubation, mean systemic 
rter pressure (SAP) did not rise. 
ess-Clamping of the Aorta. arable 2 presenti the hemo- 
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Left atrial enlargement 


as Myosardial infarction, Ml; coronary obstructive pulmonary disease, COPD; coronary artery bypass and graft, CABAG; aortic. valve: ape 
_ ment, AYR; transient ischemic attack, TIA; abdominal aortic aneurysm, AAA; aortofemoral bypass, AFB. Occurrence of MI or previous Sul 
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Heart rate 
Systemic arterial pressure 
Right atrial pressure 


Pulmonary artery occluded 
pressure 


Cardiac indext 

Systemic vascular 
resistancet 

Left ventricular stroke 

work index 






17+76 










1,843 + 580 














1,402 £402 





34.28: 10.18 


* Hemodynamic values at end of period of cross-clamping. of ao 
and three minutes after removing clamp. : 
t Only changes in cardiac index and systemic vascular resistanc 
are statistically significant when assessed by paired t test two 
tailed); P < .05. : 


30.93 + 11.64 





dynamic changes that occurred within three to. 
minutes of cross-clamping the aorta, In two patients, mean 
PAo pressure rose precipitously. 
Case 8.—The mean PAo pressure rose from 18 to 20 
Hg associated with a rise in mean SAP from 90 to 116mm 
Hg; mean heart rate (HR) increased from 80 to 86 beats per. 
minute; no ECG change appeared. The mean PAo pressure 
returned to normal with infusion of sodium nitroprusside 
to reduce mean SAP. ; 


Case 11.—Two minutes after cross-clamping of the aria. 
(Fig 1), HR increased from 80 to 84 beats per minute, mean 
SAP fell slightly from 115 to 110 mm Hg, and mean PAo 
pressure rose from 17 to 31 mm Hg. The ST-T segment 
changes of myocardial ischemia appeared in the ECG 
Halothane administration was discontinued and ane 
thesia maintained with nitrous oxide, narcotic, diazep 
and curare. An infusion of sodium nitroprusside, 
100ug/min, was begun. After 15 minutes, ECG canes of : 














Left Ventricular Function—Carroll etal m : 











_ Mean PAo, 
omevHg o 






4 


ates me at which aorta was cross-clamped. 





Postoperative hypertension required treatment with intra- 
i administered sodium nitroprusside and methyldopa 
fen of 14 patients. 





“æ Received nitroprusside 


"Preoperative — Postoperative _ 
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—Case 11, Cross-clamping of the aorta. Pulmonary artery occluded pressure, PAo; systemic arterial pressure, SAP. Arrow 
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ischemia were no longer present with the following values 
HR, 80 beats per minute, mean SAP, 106; and mean | 
pressure, 4. 

Hemodynamic measurements (with exception of the 
cases noted above) were stable throughout the period of 
aortic cross-clamping. Control of mean SAP. was- 
accomplished during cross-clamping with sodium nitro- 
prusside infusion in two of five patients anesthetized with 
“balanced” technique and three of nine patients anesthe- 7 
tized with halothane. 

Hemodynamic measurements three minutes aft 

removal of the aortic cross-clamp and establishment of- 
blood flow to one extremity are presented in Table 3. There : 
is the expected fall in systemic vascular resistance andan 
increase in cardiac index. No significant fall in mean SA 
was measured since monitoring of mean PAc? pressure 
permitted optimal loading with intravenously adm 
tered fluid. All patients received three liters or more of 
intravenous fluid (approximately equally divided between 
Ringer lactate solution and 5% human seram albūmi 

eight patients were given packed red bloed cells; 
patients were given whole blood. : 

Postoperative Hypertension.-Table 1 and Fig 2 pre en 
data relative to the appreciable postoperative hypertension 
requiring treatment in ten of 14 patients. In case 1, the fall 
in mean SAP from 118 (175/90) preoperatively to 97 
Hg (170/60) postoperatively reflects the decrease ii 
stolie pressure; sodium nitroprusside and methyldopa were. 
used to lower the systolic pressure in view 07 the: myocar- 





































dial. infaretion at months preoperatively. 
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echnique required postoperative treatment of 
hypertensicn with sodium nitroprusside. This group 
omgrie four of six patients with a history of hyperten- 
sion x of ten with ECG evidence of previous myocar- 
dial 7 eion. In cases 3, 13, and 14, methyldopa was 
requir red for several days postoperatively. 
There were no important changes between preoperative 
and: serial postoperative ECGs in the 14 patients. There 
was ne mertality. Duration of hospital stay was 8 to 14 
days, except in case 6 where care necessary for chronic 
pulmonary disease lengthened the stay to 35 days. 


COMMENT 


e Myocardial infaretion is a consequential complication 
lowing szrgery of the aorta and its major branches, and 
a leading eause of mortality. Studies of the problem’ 
have assessed the incidence of intraoperative hypotension 
ind relate? this to infarction appearing postoperatively. 
we, i¢ has been established in at least one series* that 
éerce of hypotension is no greater in patients who 
hderge irfarction than in those who do not. 
tis wel established that an increase in HR and SAP 
iay result in an unfavorable ratio of myocardial oxygen 
supply-cernand.” Elevation of diastolic ventricular pressure 
flecced m elevated mean PAo pressure) impairs diastolic 
“0 ‘ood flow.” These unfavorable hemodynamic 

ents accarred in the present series concomitant with 
ECG changes of myocardial ischemia. 

rain critical events in the course of the patients were 

Laryngoscopy and endotracheal intubation is a 
gnisec cause of increased HR and mean SAP and 
ure with the usual modes of induction of anesthesia. 
trial ef various anesthetic techniques, including 
#sthesia and deep planes of general anesthesia 
| tolerated by many of these patients), experience 
that increase in HR and mean SAP can be 
aided and a stable state maintained during the 
m period in patients with coronary artery disease 
vy employing light planes of anesthesia, propranolol, 0.5 to 
azd sodium nitroprusside, 100ug to 200ug, given 
ust te ors laryngoscopy and intubation. 
secimping of the abdominal aorta has been asso- 
C, in two cases of the present series, with notable 
levatien »f mean P Ao, indicative of impaired left ventric- 
ilar faction due to increased afterload. In one of the two 
ses. ECG evidence of myocardial ischemia appeared. Re- 
uctier of the ventricular afterload with sodium nitroprus- 
le corrected the undesirable hemodynamic and ECG 






















































d four of five ripe in anesthetized with a peri nag 
possible by hemodynamic measurements ( 















facilitating optimal fluid therapy) and app 
macologie intervention (eg, control of mean 
sodium nitroprusside during cross-clamping in fiv : 
14 patients). oe 

Appreciable postoperative arterial hypertension is a 
well-recognized phenomenon in patients undergoing core 
nary artery bypass surgery with an incidence.of abou 
60%." The present study indicates a similar inciden 
immediately after surgery of the abdominal aorta in 
patient population with high incidence of systemic arteri 
hypertension and coronary artery disease. Treatment 
urgent because of increased ventricular afterload a 
myocardial oxygen demand. ome 

It should be emphasized that recognition of ching sin 
the condition of the patients and the appropriate ti 
ment were made possible by analysis of a diagnostic- 
quality ECG in the operating room and by measurements 
made with the thermal dilution balloon flotation cathe- 
ter. 
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Methyldopa—Aldomet. 
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Among 740 patients with acute burns who were admitted to 
urn center from 1972 through 1975, thirty-six required upper 
access within the first 24 hours after burn for oral and 
al burns. or smoke inhalation. Nasotracheal intubation was 
ially used. Twelve survived; 11 were successfully extubated 
ne required a tracheostomy. If the patient had not sustained 
moke inhalation, extubation was usually possible without 
ac eostomy when edema subsided between one anc six days 
eè burn. It is concluded that endotracheal intubation is a 
actory method of gaining airway control in severe oral and 
burns and in smoke inhalation. The mortality associated 
‘ith orofacial burns or smoke inhalation is related to the degree 
ung damage, patient's age, and the extent of the burn; it is not 
ed to the method of upper airway control. 
Arch Surg 111:744-749, 1976) 








mediate tracheostomy i is considered standard practice 
for patients with severe burns of the head, neck, and 
gharynx. This assures a patent airway, but it has the 
antages of contamination of the lower airway, diffi- 
cal management of burns of the lower neck, and 
nadvertent removal. More importantly, once the tracheos- 
A tomy is established, it must be left in place for at least 
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Acute Management of the Upper Airway 
in Facial Burns and Smoke Inhalation 


srt H. Bartlett, MD; Michael Niceole, MD; Michael J. Tavis, MD; 


several days to assure formation of a tract before removal. 
Hence, it may be in place for several days longer than . 
actually necessary after upper airway edema subsides 
Endotracheal intubation serves the same purpose mo 
assuring a patent airway and should be done prior. to 
tracheostomy in any case. The disadvantages are pain and 
discomfort and possible contamination of the lower airway . 
with mouth organisms. It precludes oral alimentation. 
Most important, it is more difficult to suction and clean, 
and therefore more liable to complete occlusien with mucus 
plugs than a tracheostomy. Š 
In recent years, orotracheal or nasotracheal intubation: 
has been done in preference to tracheostomy in burn 
centers familiar with prolonged management of the intu-. 
bated patient. The indications for intubation were the 
same, perhaps even more liberal, and early intubation is- 
generally advised. Intubation and mechanical ventilation ; 
are also advocated for severe smoke inhalation syne 
drome. . 
In 1972, a protocol for management of orofacial burns : 
and smoke inhalation injury was instituted in the Orange 
County Burn Center, which included early intubation: by. 
the nasotracheal route if possible, mechanicalventilation if 
indicated by specific criteria, and specific. criteria for 
weaning and extubation. In this report, experience with 
that protocol is reviewed with the intent of defining | 
indications, timing, results, and complicatiens w this 
protocol. o 








SUBJECTS AND METHODS 


Thirty-six patients required upper airway access within the 
first 24 hours after burn: for oral and facial urna: smoke 
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PERCENT BURN 





Fig 1. —Thirty-six patients treated with endotracheal intubation 
j first 24 hours after burn from 1972 through 1975. Cases 
e ident diby age and percentage of total surface burn. Smoke 
halatio» i injury is identified. 






halation injury, or both, from 1972 through 1975. This group 
represeats 4.3% of the 740 patients with acute burns who were 
admittedto tne burn center during that time period. Most of our 
ents are referred directly to Orange County Burn Center after 
mergeney-rcom care in other hospitals. More than 300 patients 
had sor e burn around the head or neck and 250 were burned in a 
‘cumsiance that might be associated with smoke inhalation, so 
that a relatively small number of patients at risk actually required 
rway access. Five patients were referred soon after the burn 
with a-teacheestomy having already been inserted at a local 
hospital No patients were referred with a previously inserted 
indotraskeal tube. Intubation was done electively—before upper 
rway s: mpžoms developed—in all patients. During this time 
riod, ame patient (in early 1972) developed stridor on the second 
_ postbura-day and suffered a severe hypoxemic episode before 
: emergency intubation was carried out. This was the only instance 
in whick mtuvation should have been carried out sooner. 

_ Patieate whe required intubation, mechanical ventilation, or 
racheostomy later in the course are not included in this study. Our 
periercs with late-onset pulmonary insufficiency in burn 
atiente' -ané pulmonary management protocol’ are recorded 




















i tons: for intubation included charring and edema in the 
ha-ynx, full-thickness burns of the entire face, hoarse- 
and obvious smoke inhalation (coughing up earbon- 


shown in Fig 1. The indiċations. are as s follows: orofacial b 







orofacial burn and smoke inhalation, 22; and smoke inh i 
only, twa. : 
The principles of acute burn management we folk 
described: in detail elsewhere.'* In general, this includes co 
resuscitation, daily surface cleaning, snug occlusive dressin. 
minimal isolation, and. positive calorie balance. Intraven 
sodium penicillin therapy was given for the first five days after 
injury. After that, no systemic antibiotics were administered 
except in cases of specifically demonstrated invasive infection 0 
active pneumonitis, 
The largest possible nasotracheal tube was inserted soon. 
admission; orotracheal tubes were used only in small. 
Passage of the tube was facilitated by packing then 
applicator sticks soaked in 0.25% phenylephrine (Neo-Syn | 
and 1% lidocaine (Xylocaine) hydrochloride or .5%.tetraca 
(Pontocaine) hydrochloride. This procedure enlarged and anest 
tized the nares and nasopharynx. It was often necessary to remov 
the nasogastric tube during nasotracheal intubation. Th 2 
could be inserted blindly in many cases, but laryngoscopic 
guidance was often required. Once the tube was positioned and 
verified on x-ray film, it was held in place with umbilical tape tied 
around the back of the head. The tube was cut off next to the nos 
to prevent inadvertent intubation of a main-stem bronchus. The 
tube was maintained in this position throughout tubbing, clean 
ing, and debriding, until edema subsided and the patient. cou 
breathe freely around it or until lung parenchymal function wai 
normal and mechanical ventilation was no longer requ 
Although some individual variations occurred, the general 
when this series of patients was studied was to wait at least St 
days before proceeding to tracheostomy. 
Soft-cuff polyvinyl endotracheal tubes were used. The ei 
left deflated and the tube used only for airway patene 
suctioning. Usually, edema completely occluded all the airway 
except the tube for the first three or four days after burn. 
Mechanical ventilation was added if the patients complained 
dyspnea, or if it was required for lung parenchymal damage 
indicated by blood gas measurements. Normal arterial Po, wit 
hypocarbic respiratory alkalosis was the most common blood g 
pattern. Any patient who required mechanical ventilation ar 
most patients who were intubated had a radial artery cathete 
placed for blood pressure monitoring and blood gas measuremen 
All patients had a central venous catheter, and several 
pulmonary artery catheters placed for more careful monito ing 
fluid infusion, blood volume, and cardiac function. ; 
If the patient was not using ventilator support, the endotracl e 
tube (or tracheostomy) was connected to a continuous supply of 
mist (usually in compressed air generated by an ultrasonic nebu 
lizer). Humidification of this magnitude was necessary to prevent. 
drying of secretions. Major humidification plus direct. irrigation 6 
the tube and frequent suctioning prevented any episodes of tube 
occlusion in this series. Nasotracheal or endotracheal tubes were 
not replaced electively. 
The tube was removed when the patient did not require: 
mechanical ventilation (Fig 2) and when the patient could breat 
around the tube with the balloon deflated. Dexamethasone, 
mg/kg, was given intravenously just before the tube was re 
and was repeated at four-hour intervals for four doses. Th 
done with the hope of minimizing edema of the vocal cord: 
voice was often hoarse after the tube was removed, but ever 
returned to normal. No instances of tracheal stenosis or voc 
damage oe in the surviving patients. 
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36 PATIENTS 


9 DIED 
INTUBATED 


7 TRACHEOSTOMIES 


4 "i INTUBATED 


i 2 TRACHEOSTOMIES-y, 
i i) 13 view 
1 SURVIVED 


Flow diagram of patient series indicating changes in upper airway management. 


RESULTS most cases. One patient died of brain damage following 
_ smoke inhalation without burn. In most patients, autopsy- 
€ of each patient is shown in the flow diagram findings included bronchopneumonia, interstitial and 
Fifteen. „patients were successfully extubated 12 alveolar edema, and atelectasis. Partial or complete” 
urs to ten days after intubation. Four required reintuba- necrosis of respiratory mucosa down to the:level of respi-.. 
ulmonary insufficiency; one of these patients ratory bronchioles with distal mucus plugging was also 
Il the patients who were successfully extubated present in most patients who died following smoke inhala- _ 
| tion. Minor mucosal ulceration was often seen in the area 
of the cuffed tube, but no appreciable tracheal damag was 
found in any of these patients. : 
Blood cultures from five patients were pesitive; aput n 
cultures were positive in 15 patients. Of the sputu 
cultures of the 12 survivors, seven were negative, f 
r yielded Staphylococcus aureus, and one yielded Klebsiella 
eflects the fact that patients with the most Of the nonsurvivors, ten had positive spatum cultúr 
e rns and most severe smoke inhalatior: required Many others died before lower airway contamination. 
tomies. This does not imply that tracheostomy curred. Staphylococcus was cultured from the sputum 
as a higher mortality. However, tracheostomy five patients, Klebsiella from two, Pseudomonas. fro 
ssible “complications were avoided in the 11 three, and Escherichia coli from two. Burn wound in 
tion one Se in only one patient, a 19-year-old man 
. This is particularly important in these patients 
urns of the neck, in whom tracheostomy would 
have been done through burn eschar. 
of death was usually progressive pulmonary 








: ‘able 2—Patients Converted From Endotracheal 
Intubation to Tracheostomy 









Day 





Smoke Inhalation 








Yes 








* Foucth-degree burns to bone on three extremities. 






ery kigh (82%) for patients requiring intubation for burns 
ind smoke inhalation combined (Table 1 and Fig 2). This 
xtrenely high mortality is explained in part by the fact 
that ost patients with massive burns required airway 
access in the first 24 hours of management. Patients who 
rrivec at the emergency room still living and alert with 
00% fall-thiekness burns were intubated to prevent death 
y suffocation and treated with maintenance fluids only. 
atients whe died from burn injury without smoke inhala- 
are shown in Table 2. Only one of these deaths (a 22- 
ar-yd with 60% burn) was considered preventable. Seven 
he {5 successfully extubated patients had orofacial burn 
nly; al of these survived without need of reintubation. 


REPORT OF CASES 

Case:4.—This 2-year-old girl was burned in a gasoline fire in the 
back sext of a car. She sustained 80% total body surface burn, most 
of wh ch was full-thickness. This burn included all of the face and 
neck, Acnasotracheal tube was placed at the time on admission and 
kept im position for five days. The patient was extubated at that 
‘preciable pulmonary complications never developed. After 
of grafting procedures, the patient was discharged and is 
í aty successfully rehabilitated. She did not have appreciable 
smoke inhalation injury. Her case illustrates that airway manage- 
ment mi the massively burned patient can be done with a 
lasotracheal tube, 

Case2.—A 50-year-old woman sustained burns of the face, neck, 
and upwer arms when her nightgown caught fire from a cigarette. 
pia and hoarseness occurred early in management and a 

acheal tube was placed 12 hours after admission. The tube 
Feot in place for six days and removed when the patient was 
breathe around the tube. No mechanical ventilator was 
patient had no further pulmonary problems and 
u witha good result. 
Case 3.—A 20-year-old woman was burned in a house fire and 
susta red 40% upper-hody burn. She had appreciable smoke inha- 
tor sith heavy soot-laden sputum production for several days. 
intubated for three days and extubated when she could 









































* Five cf 27 patients. 










Table 4.—Patients Who Were Extubated and Requ 
Later Reintubation 











Age, yr/Sex Burn Surface, % 
89°F 50 
23 F 45 
197M* 48 


Clinical Course 
Terminal support : 
Tracheostomy; survive: 


intubated 3 times, mucu 
Tracheostomy; died 



















* Patient 4. 


breathe around the tube. She did well for a period of ti 
progressive bacterial pneumonitis with S aureus deve 
was reintubated and placed on mechanical respiratory suppor 
the 14th day; tracheostomy was done on the following day 
was kept in place throughout grafting procedures and the 
was discharged 40 days after burn. This case is typical 
patient with severe smoke inhalation and moderate bi 
bation was possible, but progressive pulmonary problem: 
reintubation. Some prolonged ventilator managemen 
ipated; a tracheostomy was done at that time, which was 
the remainder of management. aes 
Case 4.~This 18-year-old man sustained 50% ‘bun 
second degree, in a house fire. He had severe smoke inhal tio 
produced large quantities of soot with tracheal and ‘bron 
for several days after burn. He was initially treated. wil 
endotracheal tube and mechanical respiratory assistance. 
extubated two days later and never experienced ma 
airway edema. Progressive pulmonary infiltrates occur 
ciated with positive sputum cultures and production 
tenaciows, soot-laden sputum. He was reintubated and e 
on two different occasions for mechanical ventilation, E 
his lung function improved within 24 to 48 hours and extubat 
was possible. On the 19th postburn day, with endotracheal tu 
place, an abrupt deterioration in compliance occurred: Seve 
large tracheal plugs were present and the tube was changed 
without improvement. The patient died of acute respiratory. 
insufficiency. At autopsy, necrosis of the tracheal mucosa and. 
extensive mucus plugging was found. In retrospect, for a patient 
such as this one, who requires reintubation because of pulmonary 
problems or tracheal mucus plugs, one should proceed to s 
tracheostomy for ease of management and better oral alimenta- 
tion. eae 
Case 5.—This 45-year-old man sustained 60% burn and smoke 
inhalation in a house fire. He was initially intubated for 24 hours 
and exiubated without difficulty. Two weeks later, progressi 
pulmonary insufficiency required reintubation. Because of expe 
ence in cases like patient 4, a tracheostomy was done the followin; 
day. Mechanical ventilation was maintained and ‘good tracheal 
cleaning and bronchoscopy could be carried out with eas F > 
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“next ten days, the patient did well and : large area of the bod: 
surface healed. He was being prepared to undergo < graft 
procedure when a sudden deterioration of compliance was no 
_ Over a one-hour period, ventilation became impossible even w 
pressures of 90:em of water; the patient died of acute respiratory. 
insufficiency. At autopsy, tracheal mucosal necrosis. was found 


atelectasis and brenchopneumonia. This case illustrates that even 
with excellent airway management and tracheobronchial cleaning, 
ventilatory failure can occur several weeks after the burn and 
‘smoke inhalation injury. 

x COMMENT 


Endotracheal intubation should be done early after 
njury. Nasotracheal intubation is more comfortable for a 
prolonged period than orotracheal intubation. Fixation of 
‘the tube and frequent suctioning with good humidification 
are essential points in management. If the problem is 
upper airway edema only (without smoke inhalation), it 
_ will almost always be possible to extubate the patient after 
‘several days of intubation without need of tracheostomy. 
In these patients, the balloon is left deflated and a 
mechanical ventilator is usually not used. The tube is 
removed when the patient can breathe easily around it. We 
have found it helpful to induce diuresis as soon as volume 
requirement has ceased in order to remove the tube 


-atients with smoke inhalation injury rarely require 
ibation or mechanical ventilation. Only two patients 
ere intubated for this indication in this series, although 
any such patients were treated. The indications for 
ubation. in smoke inhalation are primarily neurologic; 
o patients were intubated because of profound coma. 
never recovered brain function, the other returned 
letely to normal within 48 hours. As pointed out by 
ikria et al,’ smoke inhalation without burn injury usually 
uses severe neurologic damage before lung damage. 

‘Patients with smoke inhalation complicated by moderate 
‘to major surface burn have a very poor prognosis. This 
‘point was recently emphasized by Zawacki,* who demon- 
trated the synergistic lethal effect between surfaee burn 
moke inhalation in animals. This observation is borne 
in this series in which 82% of patients with combined 
e Inhalation and burns died. Pulmonary insufficiency 
va; the major contributing factor to the death of these 
atients. All required mechanical ventilation for prclonged 
iods. These same patients need early ambulation, very 
| nutrition, and the ability to cooperate and coramuni- 
: For these reasons, trachenstomy will eventmany be 





From these observations, and by examining certain key 
patients in this series, guidelines for intubaticn and 
conversion to tracheostomy can be drawn. 

In patients with smoke inhalation injury without conse- 
quential burns, we have used intubation and mechanical 
ventilation only for coma and respiratory depression. Even 
though most patients with smoke inhalation syndrome are 
hoarse, may have stridor, and may cough up copious 
amounts of soot-laden sputum, airway access is not 
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with mucus-plugging of all small bronchioles combined with 











required. The x indications for early intubation in 
its with facial burn are more diffieult to define: 
ing for stridor due to airway edema is not safe. On the 








i other hand, intubating every patient with facial burns, 


singed nasal hair, or soot.on the tongue or palate, would 


< result in unnecessary intubation in the vast majority of 


patients. Some specific indications that can be defined are 

as follows: facial burns associated with notable central 

nervous system depression (from smoke inhalation. or 

trauma), visible edema in the posterior pharynx, ful- 

thickness burns including the nose and lips, and facial 

burns associated with circumferential full-thickness burns 

of the neck. Patients with facial burns whe do not have 

these specific indications should be managed according to 
the experience of the physicians in charge, erring toward. 
the side ef placing an endotracheal tube im questionable ~ 
cases. The more extensive the burn and the more likely the 

incidence of smoke inhalation, the lower the threshold for 

early intubation. It is easy to remove a tube that is not 

needed fer airway patency, but extremely difficult te 

intubate a patient who is suffocating from edematous 

airway closure. 

Examination of the specific transition groups in this 
series provides some additional information. The nine: 
patients who died while intubated, without our having 
proceeded to tracheostomy, included those who died 
without resuscitation, those who remained cematose, and- 
those who died within the first week before tracheostomy 
is usually carried out. 

The seven patients who were converted directly from 
endotracheal tube to tracheostomy without extubation are > 
shown in Table 3. These were generally patients with large 
burns and smoke inhalation who would require mechanical 
ventilation for prolonged periods. All these patients died 
during maximal effort at treatment for survival. One of- 
them, a 22-year-old man with 60% full-thickness burn 
(Table 3), might have been better managed by extubation 
without tracheostomy. This patient had feurth-degree 
burns to bene on three extremities, but did not have smoke 
inhalation. Bacterial pneumonia was one of the factors 
contributing to death. 

Four patients were extubated and reintubated (Table 4). 
One of these, patient 4, would have been better managed 
by trachecstomy at the time of the first reintubation, 
Rapid improvement following each intubation and a 
moderate-sized well-healing burn prompted usto extubate. 
the patient without tracheostomy. Although the patient 
was being fed with a nasogastric tube, the additional: 
calories available from oral alimentation were lost during ` 
the periods of intubation, thus resulting in negative caloric 
balance and delayed healing, all of which contributed to lis 
death. x 
The higk mortality of the combined burn and smoke 
inhalation patient is one of the major challenges in clinical 
burn-care today. Measures that have reduced the inci- 
dences of pulmonary failure following burn injury alone’: 
are still inadequate to save many of these patients. In- 
these and other patients, we have evaluated: continuous 
mechanical ventilation, positive expiratory- pressure, .. 
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CONCLUSION 


tracheal intubation is a satisfactory method for 
upper airway control in severe oral and facial 

din smoke inhalation. It is the preferred method 

y access when there is a continuously available 

irsiag staff that is experienced with this technique. If 
e patient has not sustained major smoke inhalation, 


ventilation bey ond that time (usually those associated 
smoke inhalation) should undergo tracheostomy. Pati 
who are successfully extubated, but who later req 
reintubation for pulmonary. insufficiency or trache 
mucus plugs should undergo tracheostomy at that tim 
better cral alimentation and less chance of mucus plugg 
of the tube. The mortality associated with orofac 

or smoke inhalation is related to the degree o 
damage, patient’s age, and the extent of the. burn, 

not related to the method of upper airway control, 


Many members of the surgical house staff of Orange Count Me 
Center ard the nursing staff of the Orange County Burn Center par 
pated in the care of these patients. Susan Martinez, RN, Karen Pea 
RN, and Clara Rodrigues, RN, provided assistance. 
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Pulmonary Complications Following Anesthesia 
and Operation 
I. S. Ravdin, MD, Richard A. Kern, MD, Philadelphia 
(Arch Surg 13:120-125, 1926) 


The importance of the prevalence of acute respiratory infection 
in the community as an etiologic factor im postanesthetic, post- 
operative complications is emphasized. Attention is called also to 
the greater incidence of such conditions in men and to the possible 
part played by hospital ward construction and by chilling of the 
patient during operation. Prolonged anesthesia and advanced age 
both definitely increase the mortality. 
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e ‘An argon-ion laser, coupled to a flexible fiberoptic endo- 
scope, was used to photocoagulate experimentally produced 
bleeding gastric ulcers in dogs. Argon-ion laser phototherapy 
‘rapidly and effectively achieved hemostasis in all bleeding 
ulcers. Bleeding arteries up to 2 mm in diameter were photoco- 
gulated. intact normal gastric mucosa was exposed to laser 
energy for varying periods of time to determine if transmural 
photothermal injury occurred. Exposure for greater than 15 
‘seconds at 1.0:-w of throughput power caused microscopical 
evidence of transmural injury. Healed, laser-treated ulcers could 
ot be differentiated from nontreated control ulcers or normal 
stomach one month after injury. The Beer law and the heat- 
ster factors relating to soft tissues are discussed. The 
ed argon-ion laser-endoscope may be a safe tool to treat 
self-limited superficial bleeding gastric lesions. 

rep Surg 111:750-755, 1976) 








iderable controversy exists regarding effective 
‘methods of managing various types of massive upper 
intestinal hemorrhage. Effective surgical teeaniques 
vailable to deal with massive bleeding from chronic 
mal or gastric ulcers should traditional fcrms of 
irgical therapy prove futile. Massive bleeding from 
e acute ulcers, stress ulcers, erosive hemcrrhagic 

or esophageal varices is a more complex problem, 
ttle agreement regarding the most effective forms 
herapy. Many forms of nonsurgical therapy have been 
lvocated for such lesions, none with consistently effective 
suits. Among such forms of treatment are iced saline 
age, warm saline lavage, gastric hypothermia, total 
hypothermia, intraperitoneal vasopressors, intrave- 
vasopressors, intra-arterial vasopressors, intragastric 
opressors, and intra-arterial clots.'’ In spite cf these 
s of “medical” therapy, notable numbers of patients 
ith such lesions continue to bleed, and mortality remains 
igh, ranging up to 35%.° Often, as a last resort, surgery is 
ivocated for such patients in an attempt to conzrol the 
emorrhage. Individual ligation of bleeding ulcers. vagot- 
my and pyloroplasty, or subtotal gastric resection nave all 
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been advozated, individually or sequentially, but still fail-to 
control blzeding in more than 50% of the cases,’ Total 
gastric resection effectively controls gastric bleeding by 
removing the entire organ, but represents an irrevocable. 
and radical method of dealing with a bleedingproblem that ” 
is often acute and self-limited. Death rates of 65% have 
been reported for groups of patients requiring surgical. 
treatment of stress ulcer bleeding.” 

The technical advances in endoscopy and the advent of 
the flexib:e fiberoptic esophagogastroduodeaoscope have 
resulted in more rapid and precise diagnosis of acutely 
bleeding upper gastrointestinal lesions. Attempts tò ° 


control the bleeding lesions via the flexibie endoscope ` 


concomitant with diagnostic endoscopy followed soon after 
introduction of the instruments. The flexible instrument > 
had the advantage of being able to be directed anywherein 
the upper gastrointestinal tract. Electrocoagulation and) | 
laser phototherapy were among the modalities em- x 
ployed.*" 

Goodale and associates," in 1970, reported that experi- 
mentally induced bleeding ulcers in dogs could: be 
controlled by a CO, laser beam passed through a rigid 
Kder-Hufford gastroscope. These experiments demon- 
strated the feasibility of direct photocoagulation of 
bleeding gastric lesions, but the technique was of limited 
clinical usefulness due to limitations imposed by the neces- 
sity of the CO, laser to have line-of-sight transmission 
through a straight rigid tube, thereby requiring use of a 
rigid gastroscope. The rigid gastroscope cannot be readily 
manipulated, cannot visualize all areas of stomach or: 
duodenum, and may be traumatic to the stomach or. 
esophagus Attempts to overcome these problems led Nath 
and his co-workers," in 1973, to couple an argon-ion laser in 
which the beam could be transmitted through a flexible 
fiberoptic ilament to a flexible fiberoptic laparoscope. The 
argon-ion laser was subsequently coupled to a flexible: 
fiberoptic zastroscope, demonstrating technical feasibility 
of the total transmission system.” Attempts to define the 
usefulness.and limitations of such a coupled diagnostic and 5 
therapeutic system ensued. ve 

In 1975, Dwyer et al and Waitman et al demonstrated : 








that the ccupled fiberoptic system could be directed toany) 


spot in the upper gastrointestinal tract and could be-used to © 
treat experimentally induced bleeding gastric lesions. 
This report describes the further use of the coupled, 
flexible fiberoptic argon-ion laser-endoscope to treat -~ 
experimentally induced bleeding gastric lesions in dogs. It- 
attempts to define energy requirements necessary to 
control gastric mucosal-oozing or frank arterial bleeding 













& FIBEROPTIC 
CABLE~ 


PROTECTIVE 
CAP 


“.—Coupled fiberoptic argon-ion laser-gastroduodeno- 


L determine energy requirements for safe utilization 
of the system, or conversely, energy limits beyond which 
transmural photothermal injury occurs. 


MATERIALS AND METHODS 


stinwous-wave argon-ion laser retinal photocoagulator was 

ed for the experiments (Fig 1). This visible-light laser was 

se because its cutput could be transmitted by a flexible, glass 

ptic. The argen-ion laser output was focused with a x10 

pe objective lens onto the input end of one of three glass 

jes\in a flexible cable 250 em long. Each fiber optic was 
ameter, and the outer diameter of the plastic jacket was 

wan (diameter) protective cap, composed of a bronze 

tha quartz glass window, was attached to the end of the 


: ser spate simultaneously at several blue and greah 
wayelongths, but primarily at 4,880 and 5,145 Angstroms, with a 
maxinwm output of 2.5 w. At these wavelengths, the fiber 

ransimassion efficiency was 75%. The maximum amount of 

t ougkput power delivered to a 2-mm spot was approximately 1.4 

corresponding to a power density of approximately 44 w/sq em 

of ine. dent power. When the protective cap and window were held 

Som From- the target, the unfocused laser beam covered a spot 2 
in’ Atheter, 


Ghanjceal respiratory assistance. Three groups of canine 
ents were performed. ee aan were performed on all 


were processed by jaria embedding and stained with 
asylin-eosin. 


Group 1 


experiment was performed to determine the technical 
af effectively delivering the argon-ion laser energy to 
z site via the coupled fiberoptic laser-endoscope. 
“endoscope was passed into the intact stomachs of four 


Fig 2.—Large central lesion created by surgical excision. 
of mucosa and submucosa (group 2). All other lesions ind 
laser phototherapy of intact stomach. Incident power aes 
tion of exposure to phototherapy is noted. Be 


dogs, and bleeding lesions were created by excising multiple 
of mucosa with a biopsy forceps passed through the biopsy 
of the endoscope. Blood was washed from the lesion, the pi 
cap of the laser positioned approximately 1 em from èat 
and the laser energy increased until coagulation of the les 
total hemostasis was observed. 


Group 2 


This experiment was performed to determine throughp! 
and duration of exposure necessary to achieve hem: 
various bleeding lesions. These lesions ineluded artificial 
bleeding: gastric ulcers and various-sized bleeding. arte 
venules. Effects of the phototherapy on intact gastric m 
noted te delineate the energy required to canse t 
photothermal injury. 

A midline celiotomy was performed in two dogs, 
stomach ‘was opened through an anterior gastrotomy: Th 
held laser cable was used to photocoagulate bleeding vesse 
gastrotemy incision. In each dog, a portion of gastric m 
submucosa 1 em in diameter was excised and allowed 
Each uleer was exposed to argon-ion laser photo er 
manually holding the eable with the tip positioned Fem 
lesion. The 2-mm spot was directed across the ulcer until he 
stasis was achieved. Twenty additional areas of normal ‘mu 
each dog were treated for periods up to 25 seconds, with dL, 
incident power, to determine the effects of such photothermal 
energy on intact mucosa (Fig 2). The lesions were photographe 
and the gastrotomies were closed with a standard twoele 
closure. 

One week later, the stomach and laser-treated lesions: we 
examined and photographed through a gastrotomy.. Sm 
arterioles and venules in the omentum, mesentery of the bow: 
and femoral triangle were cut, allowed to bleed, and treated. 
laser phototherapy to determine the largest diameter: vessel that 
could be effectively phetocoagulated. The animals were killed, id 
tissue was taken from phototherapy sites for microscopical ex 
ination, 


Group 3 


Five actively bleeding. ulcers were - created in th 
stomachs of two dogs by excision of areas of mucosa a 
cosa 1 em in diameter. After the gastrotomy was close 
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Fig 3.—Central lesion represents surgically created ulcer with 
surface eschar after phototherapy. Peripheral lesions created by 
photocoagulation of intact mucosa. 


Fig 5.—Laser phototherapy injury to intact stomach wall at one 
_.week, Destruction of muscularis mucosa in ulcer bed is evident 
‘(original magnification x 75, hematoxylin-eosin). 


Fig 7.—Close-up of thrombosed vessel noted in Fig 5 (original 
magnification x 200, hematoxylin-eosin). 





Fig 4.—Moderate healing of gastric mucosa cne week after 
phototherapy. 





Fig 6.—Laser phototherapy injury to intact muccsa at one week. 
Regenerating superficial epithelium with scant mucus produc- 
tion. Fibrin deposition in vessel wall is noted by :anarked eosino- 
philia (original magnification x 75, hematoxylin-eosin). 


Fig 8.—Near transmural necrosis and subsequent repair of surgi- 
cally created ulcer treated by laser phototherapyoriginal magni- 
fication x 30, hematoxylin-eosin). 








»ic mucosa four weeks after phototherapy. No gross 


njury or scarring is evident. 


a*-endosccpe was then passed into the stomach and 
-positiansd as with group 1 dogs. Three ulcers were photocoagu- 
ited r3 1 hemorrhage ceased. The gastrotomy was reopened; 
the lesiens were inspected and photographed. In the remaining 
idaziticw. ulcers, hemorrhage was controlled by ligature only. 
asters served as controls. Gastrotomies were closed with a 
standar: twe-layer closure. Dogs were allowed to recover and were 
bsecarent:y killed four weeks postoperatively. Stomachs were 
examinet sad photographed, and specimens for microscopical 
examination were taken. 


RESULTS 
Group 1 


The ouled laser-endoscope could be readily positioned 
r phctotterapy and the position maintained. The 2-mm 
z evald be directed to all parts of the stomach visualized 
ə Hexble endoscope. 

xarrrage was rapidly controlled in all four dogs. Slow 
venous bleeding required less than 30 seconds of photo- 
theraoe wth 350 mw of incident laser power. Pulsatile, 

bleed rz arteries required up to 1.5 minutes at 500 mw. 


Group 2 


ne arteries in the gastrotomy incision were photo- 

# within one minute with 1.4 w of power. The 1- 

i uacers: required 90 to 120 seconds at 1.4 w to achieve 

total hemastasis. This required slow passage of the 2-mm 

ot əf ux -ocused laser light across the ulcers. The active 

tg arteries required the longest direct phototherapy, 

Be foer tip 1 cm from the ulcer and 1.4 w of output. 

represented 44.56 w/sq em for 120 seconds, or 168 

e. TC ealories), of energy delivered. At this point, 

ira. effects of photocoagulation were noted. The 

sached, and there was a palpable evidence of 

emperéture on the serosa. A thin (0.5 mm), 
gulum covered the ulcers (Fig 3). 

ding the fiber tip 1 em from intact gastric 

fæ times varying from one to 25 seconds and 1.0 w 
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ansmural photocoagulation effect was 1 
Mucosal charring was noted withi 
at the same power. _ i : ES 
Seven days after laser phototherapy, the serosal surfaces . 
of the stomach and adjacent bowel appeared normal, ~ 
without evidence of thickening or inflammation. Un- 
treated mucosa appeared normal. Treated ulcers had 
healed to approximately 50% of original size. Defects 
created in formerly intact mucosa by phototherapy to the 
point of transmural injury appeared 50% to 75% healed 
(Fig 4). Surrounding nontreated mucosa appeared 
normal. ; 
Bleeding arterioles and venules up to 2 mm in diameter 
were controlled with periods of phototherapy up to 75 
seconds at 1.4 w of power. Vessels of larger diameter could 
not be satisfactorily controlled. zg 
Intact Gastric Mucosa.-The argon-ion phototherm: 
injury to intact mucosa caused by short exposure tim 
(one, two, and three seconds) resulted in minimal gross 
mucosal changes one week after injury. Histologic section 
were obtained from seven of 12 injury sites. The sho 


* 


exposure time (one second, 1.0 w) produced no recogniz: 


gross injury one week after injury. The two-second expo; 


sure (1.0 w) resulted in minimal mucosal depressions tha 
histologically were due to slightly shortened crypts and 
decreased numbers of mucosal glands. The surface and 
glandular epithelial cells were normal in configuration and 
staining. The three-second exposures (1.0 w) in the antra 
area produced histologic evidence of a healed ulcer, mani- 
fested by intact superficial epithelium with a decrease n 
the number of mucous glands. The thin muscle bundles o 
the muscularis mucosa were normal in arrangement 
size and did not demonstrate photothermal injury beneat 
the superficial injury sites. 

Prolonged argon-ion laser phototherapy exposure of 
normal, intact gastric fundal mucosa produced more exten- 
sive transmural injury. Eight areas of gastric fundal 
mucosa in each dog were injured by photothermal energy 
as follows: area A, four sites, ten seconds at 1.0 w; and area 
B, four sites, 25 seconds at 1.0 w. Histologic sections were 
examined for six sites. Moderate differences in dept 
injury were noted in both areas (A and B). Two of t 
ulcers (area A) showed absence of surface epithelium in the 
central area, and one ulcer was covered by fibrinopurulen 
exudate. The regenerating epithelium at the ulcer edges 
consisted of basophilic cuboidal cells with an absence of 
clear cytoplasm, indicative of little mucus production (Fig 
5). Scant glandular regeneration was evident at the ulcer. 
margins, and there were no parietal or chief cells presentin 
the few small mucus cell glands within the edematous : 
lamina propria of the ulcer edges. The muscularis mucosa _ 
was destroyed in all ulcers. The margin of the intact _ 
muscularis mucosa showed active muscle fiber regenera 
tion, characterized by fibers with vesicular, large, fusiform 
nuclei, and basophilic cytoplasm. The submucosa was 
altered by abundant perivascular acute inflammation — 
within the granulation tissue. Fibrin deposition was prom- 
inent in the media of many small vessels (Fig 6and 7), ahd 
several small vessels (less than 0.1 mm in diameter) in the 
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ing me of only three to six days. 
The histologie changes in the argon-ion laser photo- 
erapy injury sites of area B were similar to those of area 
A in two of three areas and slightly more severe in the 
third area. The superficial epithelium failed to eover the 
mucosal ulcer, and the muscularis mucosa was disrupted in 
all three injury sites. The adjacent smooth muscle fibers of 
the muscularis mucosa showed a transition to cells with 
plump vesicular nuclei and abundant basophilic cytoplasm. 
The estimated healing time of area B injury sites was also 
approximately three to six days. 
Surgically Created Ulcers (Seven Days).—The ulcers in 
both dogs were examined histologically. The ulcer margins 
of all laser-treated lesions were sharp, and all ulcers 
ex ended to the muscularis propria. The muscularis mucosa 
yas destroyed, and the central ulcer crater contained 
fibrinopurulent debris. There was absence of noteworthy 
epithelial regeneration, except at the ulcer edges. There 
decrease i in Lenker ang one noy in ‘ine apa 


the edge of the ulcer eS ie adian 
. showed early healing charaeterized by regener- 
smooth muscle cells with large vesicular nuclei and 
basophilic cytoplasm. This area of injury was 
ly demarcated by altered pale staining of the central 
ons and the presence of hemorrhage and polymorpho- 
leukocytes at the border and within the central 
ig 8). The overlying serosa was not altered. 


Group 3 


morrhage from all photocoagulated ulcers was 
olled with the coupled laser-endoscope, utilizing 1.4 w 
ower. Duration of phototherapy for total control 
anged from 75 to 120 seconds. Serosal blanching was noted 
equent ‘to transmural photothermal effect caused by 
he prolonged exposure time. One month later, at autopsy, 
he serosa of the stomach appeared to be normal, Other 
| the thickened but healed gastrotomy suture ine, the 
ric mucosa appeared totally healed. Original sites of 
otoeoagulated ulcers or nontreated control ulcers could 
ot be grossly distinguished from normal mucosa (Fig 9). 
ae urgically Created Ulcers (28 Days).—Multiple sections of 
< areas showed completely healed epithelium, with 
iormal number and configuration of parietal and chief 
cells within glands. There was no evidence of distorted 
glandular epithelium or permanent injury to the muscu- 
: wee * few scattered lymphoid follicles were present. 


COMMENT 
‘This study and others have demonstrated that argon-ion 
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diameter can be effectively sistovoagulatede Such therapy 
can be instituted simultaneously with diagnostic endos- 
copy ang adds but a few additional minutes to the total 
procedure. 

If phozocoagulation of the acutely hemara lesions 
can be safely accomplished, the necessity for surgical ; 
intervencion in acute, self-limited lesions may be totally. 
obviated or at least delayed until the patient has been 
stabilized. The total number of transfusions required may ; 
be reduced. 

The ideal laser and delivery system for endoseopie 
therapy has yet to be developed. The delivery system must. 
be thin and flexible and capable of being coupled to a 
flexible endoscope; and the throughput pewer must be 
capable of stopping hemorrhage from a wide variety of © 
lesions aad pose little or no danger of transmural injury: to. 
the stomach wall with subsequent necrosis and perfora- 
tion. $ 
The argon-ion laser was selected for these stide 
because its output could be transmitted threugh available 
fiberoptic cables that could be readily coupled to a flexible 
endoscop2. These experiments have demonstrated that the. 
argon-ior laser can photocoagulate blood vessels and stop | 
hemorrhage. The argon-ion laser, having a blue and green 
wavelength, is selectively absorbed by the ccior red; theres” 
fore, small, reddish blood vessels preferentially absorb the 
laser energy, with relative sparing of immediately adja- ‘ 
cent tissue. Nevertheless, the argon-ion laser can canse 
transmural injury. : 

The mechanism by which laser irradiation causes hemo- 
stasis or photothermal injury is related to the heating of 
the absorptive tissues. The passage of light through such | 
an absorptive medium is described by the Beer Law: : 


[I = I, e“ 





where I, represents intensity of light entering the medium, 
d represents the distance into the medium at which the 
intensity is I, and a represents the absorptivity and is 
given in amits of em '. Thus, if d is 2/a, the intensity is- 
0.135 of that light that entered the medium. Alternately, it 
can be stated that 0.865 (86.5%) of the incident energy is: 
absorbed in the first 2/a cm of the medium. Kiefhaber and 
Nath" have measured a in dog skin, liver, and stomach and. 
determined that a does not vary notably from one soft 
tissue to another. However, the absorptivity. does deper id 
strongly cn the laser wavelength. Most of the incident laser 
energy is deposited in a thin layer of tissue near the 
entrance surface. Additionally, it is assumed, that the most 
importan: cooling mechanism, heat conduction into’ the 
tissues below the heated volume, does not depend on the 
laser source. The temperature of the heated material will, 
therefore. be determined by the incident light flux and the 
mass of tissue involved. Thus, the tissue heated by. equal 
fluxes of argon-ion and other laser light sources: will renh 
different zemperatures. 

Since tissue senteg with mannion laser light: can 
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er temperatures th: 
ser Magia the limit 


levels required to achieve hemostasis. Our study 
istrated that transmural injury may occur when 
raach is exposed to a blue-green flux of approx- 


phsdocengulated ee ulcer. fajiry patterns and 
aretve changes were identical when laser energy was 
recte against surgical ulcers or intact gastrie mucosa. 
icreas:ng the ee argon-ion a to treat deeper, 


as associated with absence of injury or nearly complete 
when examined at seven days. 

aged laser exposure of ten to 30 seconds was 

¿with superficial ulceration and destruction of 

muscularis mucosa and injury to the submucosa. 

svar, delayed healing was apparent and was recog- 

ed w ineomplete epithelization and poor glandular 

gen: tien. Thrombosis of small vessels was a prominent 

ature in the submucosal granulation tissue underlying 

versl uleers. Control of hemorrhaging vessels by photo- 

herapr may be due to the formation of such fibrin thrombi 

wit thia the vessel. The resolution of these laser-induced 

throm t: seems delayed. Delay i in healing was also noted by 

itman et al’ in their review of the histologic changes 
ree ‘weeks after laser phototherapy. 

i istølogic findings in this study correlate well with 

_desreased tensile strength previously reported for 


determine the relationiddp of the fibrin thrombi, thec 
of the late reepithelization, and the apparent delay 
healing. 

The temporary delay in healing does not seem to be a 
sufficient hazard to negate the safe use of argon-ion laser 
phototherapy to treat superficial bleeding gastric lesion: 
Utilizing readily available equipment such as an argon-ic 
retinal photocoagulator and a flexible endoscope plus th 
necessary fiberoptic cable and protective cap, a skill 
endoscopist can direct the photothermal energy to any 
in the stomach capable of being visualized by the flexibl 
endoscope. The heat-transfer properties of gastric tis: 
suggest, however, that argon-ion laser light is not a saf 
modality if employed to treat deeply situated, larg 
bleeding lesions. Success and safety in the treatme 
such lesions will await further development of new. co ipled 
endoscopic-fiberoptic laser light sources. 


This investigation was supported in part by the Donald E. ‘Bax 
Foundation. 

The argon-ion retinal photocoagulator was donated by Optics Technolo f 
Inc, Redwood City, Calif. oe 
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etic, Emete-con has been shown to be 
in ae to prochlorperazine and 


ff ct ‘Moreover, Emete-con does not charac- 
eristica/ly cause respiratory depression or 
tentiate CNS depressants.? 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 
EMETE-CON® (benzquinamide HCI) IM/IV 
CONTRAINDICATIONS. Contraindicated in individuals who have 
demonstrated hypersensitivity to the drug. : 
WARNINGS. Use in Pregnancy. No teratogenic effects of benzqu 
mide were demonstrated in reproduction studies in cheke 
mice, rats and rabbits. The relevance of these data to the tima 
known. However, safe use of this drug in. pregnancy has not been 
established and its use in pregnancy is not recommended; 

Use in Children. As the data available at present are insuffi 
to establish proper dosage in children, use in childrens is not 
recommended. 

intravenous use. Sudden increase in blood préwsare. atid 
arrhythmias (premature ventricular and auricular contra 


quinamide. Until a more predictable pattern of the effect of 

venous benzquinamide has been established, the intramuscular 

route of administration is considered preferable. The intravenous 

route should be restricted to patients without cardiovascular | 

and receiving no pre-anesthetic and/or concomitant cardiova: 

lar drugs. 

PRECAUTIONS. Benzquinamide, like other antiemetics, may ma 

signs of overdosage of toxic drugs or may obscure diagnosis s of si such. 

conditions as intestinal obstruction and brain tumor. BS 

ADVERSE REACTIONS. Drowsiness appears to be the most. com- 

mon reaction. One case of pronounced allergic reaction has been: 

encountered, characterized by pyrexia and urticaria. 

System Affected 
Autonomic Nervous System: Dry mouth, shivering, sweating 

hiccoughs, flushing, salivation, blurred vision. 

Cardiovascular System: Hypertension, hypotension, dizit 
atrial fibrillation, premature auricular and ventricular contract 

Central Nervous System: Drowsiness, insomnia, restlessness 
headache, excitement, nervousness. 

Gastrointestinal System: Anorexia, nausea. 

Musculoskeletal System: Twitching, shaking/tremors; wea ness 

Skin: Hives/rash. : 

Other Systems: Fatigue, chills, increased temperature. 

OVERDOSAGE. Manifestations: On the basis of acute animal tom 

cology studies, gross Emete-con overdosage in humans might be 

expected to manifest itself as a combination of Central Nervous 

System stimulant and depressant effects. This speculation is de 

from experimental studies in which intravenous doses af be 

quinamide, at least 150 times the human therapeutic dose, ` 
administered to dogs. ; 
Treatment: There is no specific antidote for Emete-con overd: 

General supportive measures should be instituted, as indicated, 

Atropine may be helpful. Although there has been no direct exper 

ence with dialysis, it is not likely to be of value, since benzauinami 

is extensively bound to plasma protein. 

CAUTION. Federal law prohibits dispensing without prescription, 
More detailed professional information available on request. 
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rly, severe form of renal allograft rejection, occurring 
fter an initial day or more of good function and within the first 
er transplantation, is an increasingly recognized 
ion. This type of rejection occurred in 17 of 187 (9%) 
-donor renal transplants. It could only be reversed in 
;, and two of these failed because of recurrent rejection 
r months. No clinical observations were helpful in 
g which cases were likely to respond to antirejection 
jf the 17 patients, four died. Because of the poor graft 
and the high mortality, attempts to treat early severe 
ion may not be warranted. 

(Arch Surg 111:758-760, 1976) 


he coining of the term “accelerated rejection” by Lucas 
t al’ in 1970 seems to mark the recognition in the 
erature of a distinct form of rejection that does not fit 
he classical deseriptions of hyperacute or acute renal 
lograft rejection. Kountz* again used the term in 1978, 
upported Lucas’s belief that it was due to a aumoral 
e of rejection in patients who, although negative on 
ndard cross-match tests, were subliminally sensitized 
nst histocompatibility (HL-A) antigens. More recently, 
loore et al’ have reported that accelerated rejection 
urred in 36 of 246 (15%) of cadaver renal allografts in 
he Southern California area that were preserved on a 
elzer unit. This type of rejection could only be correlated 
h long periods of hemodialysis. More recently, Myburgh 
al have reported that 24 of 119 (20%) renal allografts 
ndergone accelerated rejection, and that two thirds 
se cases had significant anti-HL-A presensitization 
or to transplantation. Anderson and Newton? have 
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arly Severe Renal Allograft Rejection 


: T as V. Berne, MD; L. Ake Gustafsson, MD; Satya N. Chatterjee, MB BS, FRCS 


recently reported on 12 of 67 (18%) renal grafts with 
accelerated rejection. Fifty-eight percent of their cases — 
were reversible. Two of their patients died, and three other _ 
grafts were lost. No relationship to presensitization due to | 
lymphocytotoxie or heterophil antibodies could be found. 
Although reported under different names, what are- 
probably similar phenomena have been reported by other 
authors. Pillay et al have reported two cases as a delayed — 
form of hyperacute rejection with a characteristic selective 
thrombocytopenia. Baltzman et al’ have reported a 
syndrome termed “early acute rejection,” which th 
believe is due to venous congestion. i 
It is attractive to use the term “accelerated rejectio 
for such cases of rejection occurring in the first week, after 
a period of immediate postoperative function. Although 
the term seems to have gained wide acceptance in the 
literature, we have chosen to avoid its use because of the 
slightly different meanings given by different authors: 
There seems to be an almost assumed humoral or delayed 
hyperacute rejection connotation to the term since the 
original description and concurrence of several subsequent 
authors. We are not convinced that such rejection has à- 
single cause, and we believe that until there is a better 
understanding of this phenomenon the term “accelerated: 
rejection” should be avoided. Instead, we have used the — 
descriptive term “early severe rejection.” oe 
This report is a review of those renal allografts at the 
Los Angeles County-University of Southern California 
(USC) Medical Center that underwent early severe rejet- 
tion. Little is known regarding the optimal course of 
therapy for rejection occurring during this period. if. 
certain early clinical characteristics could identify which 
grafts are likely to be saved and which should be aban- 
doned, considerable morbidity and mortality could be 
avoided. This review was carried out in the hope that we 
could learn the answers to some of these questions and help 
clarify the treatment of patients with early severe rejec 
tion. ; ; i i 
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SUBJECTS AND METHODS — 


or study in this report include only those patients 
8 mo stem grafts that functioned for at least the first day 
Suger? and in whom a falling serum creatinine level 
y hemodialysis was documented. Additionally, all 
eaiged here: experienced an abrupt and sustained 
o£ ee function sometime within the first seven 


comali done were Secluded: 
+ Seve en grafts (9%) fulfilled these criteria for early severe 
rej Ofithese 17 patients, 11 were male and six were female. 
“e given 5 mg/kg of azathioprine before transplantation, 
‘en arter transplantation, and then a daily dose of 2.5/mg/ 
isone was given prior to surgery and for the first few 
ye theveaf-er, at doses of approximately 2 mg/kg/day and then 


osage back zo the original 2 mg/kg/day was done if the rejection 
after tapering had started. Some patients received 
us Qeparin sodium therapy. 

rum of all patients was evaluated on several occasions 
Yarspiantation for the presence of circulating lympho- 
méibodies. Also, immediately before all transplants, 
sesam from the potential recipient and lymphocytes from 
were cross matched, using four-hour incubations. All 
ache were negative. Kidneys were preserved by a Belzer 
eservaciom machine, using cryoprecipitated plasma. All grafts 
¢wrupat’ ble for A, B, and O blood groups, and only two grafts 
te notvalss ABO-identical. 


RESULTS 
he-earliest onset of rejection in this group of 17 kidneys 





















ays. Fifteen kidneys (78%) had irreversible rejec- 
essentially no response to antirejection therapy, 
vere removed within the first month after graft- 
aly four grafts (24%) could the rejection process be 









vections, statistical comparison of these two groups 
is not pessiole. However, it was hoped that such a compar- 
isor weuld demonstrate some helpful clinical observa- 


Early Severe Rejection 


No. (%) of Graft Rejections 





















WR B irreversible Reversible 
oi Gaintcal Observations (N = 13) (N= 4) 
“@liguia, 2600 mi/24 hr 10/13 (77) 274 (50) 

E mperature >38.3 C 4/13 (33) 173 (33) 





















7/13 (54) 1/4 (25) 
z i 1/13 (B) 2/4 (50) 
laiset caunt decrease 3/10 (30) 2/4 (50) 









ar twice normal 


dehydrogenase level 0/4 (0) 0/3 (0) 
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-onset of rejection: 4.7 days for the reversible rejecti ns, 


s 1 T t -do Falo. 
been a total of 3 postinoten donor tonai alio- and 3.9 days for the irreversible rejections. As all pat 


‘et the Los Angeles County-USC Medical Center. The © 































as eacential! no difference i in the mean time p 








received high-dose methylprednisolone intravenously for 
rejection, the only difference in therapy was that heparin 
was given intravenously to some patients. In thos 
patients receiving heparin, five grafts failed without th 
patients having derived apparent benefit from the drug. 
Of the four who had early severe rejections that wer 
successfully treated, three received heparin therapy. Th 
apparent success must be balanced against severa 
bleeding episodes and one death probably due to hepari 
The patient who died had massive bleeding into fee 
transplant wound, with subsequent sepsis. 

Another aspect of these cases was investigated, name 
HL-A and presensitization. Among the 18 reversible cases, 
there was a mean of 2.3 known HL-A antigens known to be. 
present in the donor and not in the recipient. In the 
reversible rejections there was a mean of only one incom- 
patibility, and no case had more than two. There were only 
three patients with reactivity against more than 5% “ of the 
donor panel cases in the reversible early severe rejection 
group, and the same number in the nonreversible. early 
severe rejection group. 

Several clinical observations are shown in the Table. 
These observations were all made for the period of the first 
three days following the onset of rejection. Oliguria’ was 
inconsistent because most of these patients had their own 
native kidneys in situ. As can be seen, none of these 
observations were consistent. Even serum lactic dehydro- 
genase values, which have been reported to be valuable in: 
predicting graft recovery, were not helpful. No consis- 
tent combination of findings was detected. 

The ultimate outlook for the group was bad. Of the 1 
irreversible rejections, three patients (28%) died. Ev 
among those four grafts that initially responded to trea 
ment, two subsequently underwent later episodes of reje 
tion, and were lost at two and four months after transplan 
tation. One of these patients died, making a mortality 
25% for the reversible early severe rejection group. 


COMMENT 


We were unable to detect any factors, such as the time of 
onset of rejection, levels of cytotoxic antibody presensiti- 
zation, or a laboratory finding, that would indicate which 
grafts undergoing early severe rejection would respond to 
therapy. The small numbers of grafts in which rejection 
could be reversed makes meaningful statistical analysis 
impossible, but in itself attests to the grave prognostic 
importance of early severe rejection. Considering that of 
17 grafts only four recovered from the initial rejection. 
episode, and that two of those went on to fail within a few 
months, attempts to treat this kind of rejection may not be 
warranted. This view is in opposition to the report of. | 
Anderson and Newton? in which the majority. of the 
patients recovered graft function. In addition, we were 
unable to make any clear statement as to the value of” 
heparin therapy, as suggested by Williams et al.° There is 
some suggestion that it may have been helpful-in that 
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e grave prognosis tor the cet i in this” 
> tion occurs within the first week.. ; 























More ony continuous. RO heparin Paul I. Terasaki, PhD, performed the histocompatbits testing. 


as given much better control and minima. trouble Be 

h bleeding. The role of heparin therapy will have to ae Nönproprietary Name 
wait further evaluation. and Trademark of Drug 
The easly severe form of allograft rejection reviewed in 

Azathioprine—Jmuran. 
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o Case Reports and Survey of the Literature 


John N. Medvey, MD; Ronald K. Tompkins, MD; William P. Longmire, Jr, MD 


; * The growing number of reports of benign hepatic tumors 
occurring in young women who have been receiving oral contra- 
` ceplive steroids has led us to review the 33 patients reported in 
the literature and to cite two additional case reports. By pre- 
“senting two reports, one describing focal nodular hyperplasia 
< and the other multiple hepatic cell adenomas, we hope to 
= emphasize ihe pathological differentiation between these two 
lesions in order to clarity further reporting. Tweive of the 35 
patien shad massive intraperitoneal bleeding; two other patients 
had less severe hemoperitoneum. Five deaths have been 
reported. Although the frequency of use of these agents has 
_becoresuch that a direct relationship between them and benign 
hepatic turrors is not proved, the clinician shouid bear the 
association in mind when presented with women taking oral 
omraceptives who have abdominal pain. The review is made in 
<i the hope of ‘stimulating further case reporting and microscopical 
_ and ulrsstructural analysis. We trust that these will clarify the 
possible role of contraceptive steroids as predisposing or etio- 
logic agents. 
(Arey: Surg 111:761-767, 1976) 

























A recent report from the University of California at Los 

A Angeles (UCLA) Hospital concerning four patients 
fl cteé with hepatic cell adenomas has been accompanied 
y aucnm@rous other case reports documenting 23 additional 
eases of this formerly rare tumor. Moreover, nine other 
case histories of pathologically similar tumors described as 
hharmartomes or focal nodular hyperplasia have been found. 
ie feci that these 32 patients with benign hepatic tumors 
were 2 women who were taking oral contraceptives raises 

the question of a possible etiological role for these 
_ hormcres in the production of the tumors. 

‘The present study reexamines a case previously 
pul ished by UCLA in which the association with oral 
ontreceptives was not discussed. This unusual case is only 
the tkied reported in the literature describing multiple 

hepatiecel) adenomas associated with oral contraceptive 

usage We also present another case of an association of 
oral cewtraceptives with multifocal nodular hyperplasia of 
the liver. 
























REPORT OF CASES 


: Case E—A 36-year-old woman (gravida 1, para 1, abortus 0) was 
.» Yeferreé to the UCLA Hospital on March 20, 1975, for evaluation 
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‘Association With Oral Contraceptives 















and treatment of multiple hepatic tumors. The patient has h 
good health throughout her life. Fifteen years prior to ad issio 

she underwent normal delivery of a healthy child, after which she 
began taking a combination oral contraceptive containing nor- 
ethynodrel and mestranol (Enovid). She took this medieation ee 
four years until her physician recommended that she change toa | 
preparation containing ethynodiol diacetate and mestranol 
(Ovulen) (it remains uncertain why this was done). She continued: 
to take Ovulen until three years prior to admission, when she was 
noted to have hepatomegaly. Her referring physician diseontinued. 
her contraceptive use for a period of six months, during which ©- 


Fig 1.—Case 1. Hepatic arteriogram demonstrating vascularity of | 
two large tumors in caudal portion of right hepatic lobe. 





Benign Hepatic Tumors—McAvoy et al Tht 





Fig 2.—Case 1. Intraoperative appearance of masses in right lobe of liver. Caudal portion of right lobe is held in fingers. 


right lobe mass, demonstrat ng hyperplastic cords of hepatocytes surrounded by 


\ Fig 3.—Case 1. Microscopic appearance of larger 
h focal nodular hyperplasia (hematoxylin-eosin, x 50). 


hypervascular area of scar tissue and fibrosis consistert wit 
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Fig 4.~ase 2. Hepatic arteriogram demonstrating tumor blush 
caudal portion and dome of right hepatic lobe and in left hepatic 
lobe. 





there was no detectable change in the size of her liver, although : 
results of liver function tests at that time were reported to the . 
patient as normal. ` 

After the six months she resumed taking the Ovulen until six 
weeks before her entry into another hospital for laparoseopic tubal 
ligation. During that procedure a large mass was visualized in the 
right lobe of the liver; it was grossly diagnosed as a hepatic cel! 
carcinoma, but biopsy specimens were not obtained. She had në 
history of regular consumption of alcohol, exposure to known 
hepatotoxins, or foreign travel. Nor was there a familial history of 
liver disease or cancer. The patient denied abdominal pain, fever, 
night sweats, or jaundice. With the exception of oral contracep- 
tives, she had taken no medications on a continual basis. 

On admission to the UCLA Hospital, her physical examination 
was normal in all respects except for an enlarged, nontender liver 
extending 3 cm below the right costal margin in the midclavicular 
line and measuring 13 cm in span. No nodularity was present and 
the liver edge was sharp. The spleen was not enlarged. 

Admission laboratory data included a hematocrit value of 40.3% 
and a white blood cell (WBC) count of 9,800/cu mm, with 58% 
segmented neutrophils, 1% eosinophils, 41% lymphocytes, and 
adequate platelets on smear, Other values were as follows: fasting 
glucose, 97 mg/100 ml; sodium, 141 mEq/liter; potassium, 4.2 
mkq/liter; chloride, 103 mEq/liter; CO,, 27.1 mEg /liter; creatinine, 
0.8 mg/100 ml; partial thromboplastin time, 41.0 seconds (normal, 
less than 45); prothrombin time, 10.4 seconds (control, 11.5; 
concentration, greater than 100%); lactic dehydrogenase, 113 


Fig 5.—Gase 2. Microscopical appearance of hepatic cell adenoma. Note capsule in center, tumor to left, compressed normal liver to 


right. Porta! triads and ductules are absent from tumor. Parenchyma 
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Baum et ale 





“Mays et alto 


O'Sullivan & 
~ Wilding” 


untas et all? 





[‘Antoniades & 
|. Brooks?” 


Present report 


~Antoniadas et al 





- Norethindrone acetate & ethinyl” 
estradiol (Gynovlar [Great 
<= Britain]; Norlestrin, compar- 














33/30" 


rar 





able US product} 
3/26 Norethynodrel & mestranol 
í (Enovid) 
4/27 Dimethisterone & ethinyl 
estradioi (Oracon) 
5/25 Unspecified 
6/25 Norgestrel & ethinyl 
estradiol (Ovral) 
7/29 Enovid 
8/30 Several, unspecified 
9/33 Norethindrone & mes- 
tranol (Ortho-Novurr} 
10/36 Ovral 
11/42 Enovid 
12/25 Enovid 
13/22 Ortho-Novum 
14/34 Lynestrenol & mestranal 
(Lyndiol), ethynodiol 
diacetate & mestranol 
(Ovulen), Gynoviar 
15/35 Norethindrone acetate & ethinyl 
estradiol (Minoviar [Great 
Britain]; Norlestrin, compar- 
able US product}, norethl- 
sterone & mestranol ‘Ovlar) 
16/51 Gynoviar 
17/30 Ordol 
18/34 Norethindrone & mestranol 
(Norinyl-1) 
19/29 Unspecified 
20/44 Unspecified 
21/44 Unspecified 
22/29 Unspecified 
23/28 Enovid 
24/30 Unspecified 
25/39 Enovid 
26/26 Ortho-Novum, Ovral 
27/not Unknown 
stated 
28/35 Unknown 
29/25 Unspecified 
30/29 Ortho-Novum 
31/29 Ovulen-21 
32/32 Ortho-Novum 
6-chlioro-6-dehydro-17 


_a-acetoxyprogesterone 
& mestranol (C-Quens) 


~Enovid, Ovulen-21 





‘ “Ovulen, Ortho-Novum, -- z 
coe DOWrak oo 





2 
Unspecified 
6 
Ya 
5 
7 (intermittertly) 
Unspecified 
5-6 


5 
5 
7 


6 (intermittertly) 


8 (intermittently) 


Va 
12 (intermittently) 


7 (intermittently) 
7 


4, 2 (respectively) 
Unknown 


Unknown 


“Unspecified 


Abdominal pain” 


Tumo 








Gross 
Pathology _ 


~~ Large mass in right lol 





Large mass in right 
“sobe, hemoperitoner 





Abdominal pain, 
shock 

Abdominal pain, 
shock 


4.5-cm left lobe mass, 
memoperitoneum © 


_ tæem right lobe mass 





Right upper 
quadrant mass 


500-gm left lobe 
mass i 





Abdominal pain, 
shock 


Right lobe mass 





Right upper 
quadrant mass 


Quadrate lobe mass, 
13 XxX 17 om 








Abdominal pain, 
shock 


Abdominal pain 


Hemoperitoneum, — 
*0-cm mass in right 





Hemoperitoneum, larg 
mass in right lobe 





Abdominal! pain, 
shock 


Abdominal pain 


Hemoperitoneum, larg 
mass in right lobe 
45-em mass.in-right fol 








Abdominal pain 
Abdominal pain, 
shock 


Right upper 
quadrant mass 


Abdominal mass 


Incidental finding at 
cholecystectomy 


Abdominal pain & mass 


Abdominal pain, 
shock 


Abdominal mass 
Abdominal mass 
Tumor at exploratory 
laparotomy for fibroids 
Pallor, shock, 
abdominal pain 
Abdominal pain, weight 
loss, hepatomegaly 


1,150-cm left lobe mas 
Hemoperitoneum, | 
820-gm mass 
7.5ecm mass in 
right lobe 





10 x 10-cm mass in 
left lobe oe 






5-cm mass in right 


Left lobe mass.” 
Muttiple masses 


Left lobe mass, 12 
Tumor in leftlobe. = 
Tumor in right lobe 





Tumors in right & left | 


Tumor in right lobe. 





Shock 


Tumor, 18cm, in right 





Abdominal pain, 
hemoperitoneum 


Abdominal pain, shock 
Hemoperitoneum 


Right lower quadrant 
abdominal mass 





7 (intermittenfly) 
6 


6 







_.Periumbilical pain, - 


Right lower quadrant 
abdominal mass 


Abdominal mass in 
left upper quadrant 


Right upper quadrant 
pain and back 
pain, hypotension 
Upper abdominal mass, 
abdominal pain, 
nausea, vomiting 
Right upper quadrant. — 
pain, shock : 


Asymptomatic, discovered 
._atlaparoscopy : : 





Tumor in rightlobe, 
greater than 18 cm. 


Tumor, 18-cm, in right 
Mukicentric tumors: 


Right lobe tumor = 
10-em mass in left lobi 
Mass in left lobe 


Hematoma in right lob: 
with cyst cen 


Two masses, 14 
&7.5 cm in diamete! 


Lel 











lobe tumor, 6.5-crr 





“Multiple masses in 
Hoce tightiobe 

~~. 10-em mass in right lo 
=> 9-om mass in left fol 





7 Recurrent tumo rat age 26 





Unknown 


Well at age 3 
Operative death 
Alive at discharge 
Well after 2 mo 
Well at age 32 
Death 
Postoperative death 
Postoperative death 


Well at age 44 
Well at age 30 
Well at age 24 


Well at age 38 


Well after 3 mo 


sis Well after 2 mo 








Unknown 
Death 


Well after 5 yr 
Well after 2% yr 
Well after 5 mo 














Well after 10 mo 


Well after 3% yr 











Well after 3 yr 
Alive after 14 mo 


Well after 10 mo 
Well after 7 yr 


Well after 6 mo 


ular semiasi 





Well after 8 mo 
oduarFyperplasla Well after 3 mo 


Ne offe tissu Well after 1 mo 





Tepate cell adenoma Well after 2 mo 





Tepate çel adenoma Well at discharge 






“Weil after 7 mo 


Well afiersyr 


a regia consumption of- alcohol nor exposure to. Known nepa 









0.2); and ase? 37 units (normal, 10 to 90); and alkaline rh 
128 units/liter (normal, 45 to-105). a 

A hepatic arteriogram performed at the réeférrin tospita 
before the patient’s transfer demonstratéd at least two 
the right hepatic lobe (Fig 1). The patient underwent: explora 
laparotomy via a right subcostal incision on March 21, 1975. A | 
8-cm mass in the inferior portion of the right lobe of the liver, and 
a second firm mass in the anterior superior aspect of th dome o 
the right hepatic lobe, were found (Fig 2)..A biopsy specimen ot 
the larger mass was interpreted as showing hepatic adenoma, Th 
incision was then extended into the right side of the chèst, and 
right hepatic lobectomy with concomitant cholecystectomy were 
performed without incident. 

Pathological evaluation of multiple sections taken at 1 
intervals through the specimen revealed two light-colored fibrot 
lesions in the right lobe. The first measured 2 x 1.5 em, and 
second 3 x 2 cm, in transverse diameters. Microscopical exam 
tion of both lesions showed fibrosis of liver parenchyma, which in 
many areas was noted to be hyperplastic and devoid of biliary 
radicles. Both lesions were poorly encapsulated but showed demas- 
cation from surrounding hepatic lobules (Fig 3). Because oft 
presence of biliary ductules and portal triads, the patholog 
description of focal nodular hyperplasia was preferred to the 
initial frozen-section description of hepatic cell adenoma whe 
permanent sections were reviewed. ; 

The patient did well postoperatively until the ninth a W 
she experienced spiking fevers to 38.8 C, necessitating. drainag 
a right subphrenic abscess on the 14th postoperative d 
robic cultures from this 200-ml abscess cavity yielded ‘Pe; 
asaccharolyticus and there was no growth on aerobic m 
responded well to this procedure and was discharged 01 
hospital day. 

































































Case 2,—A 41-year-old woman (gravido 0, para 0, abort 
referred to UCLA Hospital on Oct 19, 1970, for recurrent ep: 
of epigastric pain. (This case was previously included in a repo 
by Albritton et al' as case 4.) ; 

Eight years prior to admission, she had been -hospitali 
suspected amebic dysentery. Parasitic infestation could. 
confirmed and she was therefore not treated. She had no syi 
toms until ten months prior to admission when she had'an abr at 
onset of postprandial cramping epigastric pain and fever 
Work-up at that time revealed gastroesophageal reflux; she 
treated with antacids and a bland diet. Three months before h 
admitted, she developed the sudden onset of cr amping perium 
ical pain and fever to 38.6 C, but there were no associated ¢ 
jaundice. At that time she underwent exploratory laparoto) 
the referring hospital, with the finding of three hepatic 1 mass 
Needle biopsy specimens of the lesions were interpreted as 
showing well-differentiated hepatic cell carcinoma or possible: 
hepatic cell adenoma. The patient was then transferred to A n 
Hospital for further evaluation. aE 

The past medical history of this patient included childhood a acne : 
treated with large doses (50,000 international units) of vitamin A 
daily for several weeks; a thyroid nodule present for five years. an 
treated with levothyroxine sodium (Synthroid), 6.2 mg/day ı rally 
for five years; and menstrual irregularities treated with m ltiple 
oral contraceptives, including Ovulen, a norethindrone-mestra 
combination (Ortho-Novum), and a norgestrel-ethiny!. es ; 
mixture (Ovral), for nine years: continuously. There was no hi 
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Cel ell Adenoma and Focal Nodular ‘Hyperplasia 
Modited F From Phillips et al'!) 





: Focal Nodular Hyperplasia 


May be well:demarcated 
but not encapsulated 


Ductules present 


Large vessels present in pe- 
riphery and in some septa 


Bile ducts at periphery 
and in some septa 


Nodularity present 


; Hepatic Cell Adenoma 
-| Partially or completely 
< ceneapsulated 
“No. ductules present 
~~ Sinusoids 



































“Ho bile ducts 













No nodularity of 
parenchyma 
“Normal or increased 
glycogen. — 





Excessive amounts of 
glycogen 























































toxins. She had traveled throughout Europe and Mexico during the 
five years prior to admission, but could recall neither ingestion of 
well water nor intestinal complaints other than the ep:sode of 
- diarrhea mentioned above that occurred prior to foreign travel. 
Physical examination findings were normal in all respects. The 
liver was palpable only on deep inspiration, 1 cm below tie right 
costal margin in the midclavicular line, and neither masses nor 
< tenderness could be elicited. The overall liver span by percussion 
was 10 em. 

_ Admission laboratory data included a hematocrit value of 43.1% 
ind a WBC count of 6,700/cu mm, with 56% segmented neutro- 
ils, 37% lymphocytes, 7% monocytes, and no eosinophils. Other 
values. were as follows: total bilirubin, 0.6 mg/100 ml (direet, 0.25); 
ne phosphatase, 22 units; SGPT, 39 units/liter (normal, 5 to 
; mylase, 87 units (normal, 60 to 180); SGOT, 41 units/liter; 
abin pe 11.0 seconds (control, 13.0; concertration, 


franateniorél liat arteriogram (Fig 4) demonstrated three 
rge vascular tumors involving the inferior aspect of the ‘eft lobe 
the inferior and middle areas of the right lobe. At operation, 
e presence of a 10-cm mass in the left lobe and a smaller -esion in 
the right lobe was confirmed; no third lesion was found. The 
sion was extended into the right side of the chest, and 
ection of the left lateral segment and the right lobe of zhe liver 
as well as cholecystectomy were done without incident. Pathologic 
amination revealed a left lobe tumor measuring 6 x 9 x 7 cm 
that was grossly encapsulated by surrounding normal-arpearing 
liver tissue. Microscopical examination of this nodula> tumor 
revealed hepatic cell adenoma (Fig 5). 

The right lobe tumor measured 10 x 9 x 5 cm and was similarly 
grossly encapsulated. On microscopical sectioning, this was also 
ound to bea hepatic cell adenoma. After an uneventful postoper- 
course, the patient was discharged from the hospitel on the 
th postoperative day. She continues to do well at the time of this 
y riting. 








COMMENT 


The rarity ı of hepatic cell adenoma has been documented 
by Edmondson,’ who found only two hepatic cell adenomas 
in a review of 418 hepatic tumors in 50,000 autopsies over a 
36-year period. This rarity has prompted multiple sporadic 
reports in the literature*** in which the clinical, radiologic, 
and- pathologic entities of this tumor have been 
discussed. 

The study done by Baum et al* of seven women with 
hepatic cell adenoma, all of whom were taking oral contra- 
ceptives, alerted attention to oral contraceptive agents as a 
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Pp ole S ‘hereafter, o 


-mul tip le isola ed case ‘reports ‘appeared in the English 


language literature.’ Table 1 summarizes these cases 
with reference to each of the reporting observers, and 
included in this compilation of 35 reports are sine™:®n in 
which the pathologic interpretation designated “focal 
nodular hyperplasia or hamartoma.” Indeed, in the first — 
patient presented, the initial pathological diagnostic 
impression was that of hepatic cell adenoma, since bile 
ducts, nodularity of parenchyma, and central searring were 
not easily discernible on frozen section. Review of the 
permanent sections, however, revealed prolferation of 
portal triads as well as hepatocytes, which lec to the final 
diagnosis cf focal nodular hyperplasia. Failure to appre- 
ciate this distinction could lead easily to a false classifica- 
tion of hamartomas or focal nodular hyperplasia lesions as 
hepatic cell adenomas. Phillips et al'* noted that true liver 


cell adenomas have partial or complete capsules, no central. 


scarring, no nodularity of parenchyma, no bile ducts, no 
ductules, and no sinusoidal vascularity. Focal nodular 
hyperplasia or hamartomas have no capsules but may be 
well demarcated and may have central scarring, nodular 
parenchyma, bile ducts at the periphery and in some septa, 
as well as presence of ductules, large veins, and arteries at 
the periphery and in some septa (Table 2). 

Difficulty in making this distinction has recently been 
compounded by Kay and Schatzki,’ whose eleetron micro- — 
graphic studies have shown the presence of bile ducts in 
what appezred on light microscopy to be a tumor consisting 
purely of hepatocytes. The importance of di‘ferentiating. 
the two groups of lesions has been stressed by Knowles et © 
al,’ who assert that focal nodular hyperplasia almost never 
undergoes rupture and subsequent hemorrhage, an asser- 
tion that may not be supported by the experience thus far 
with lesions classified as focal nodular hyperplasia. 

Of the 35 cases reported to date, 12 (34%) have included 5 
as a presenting factor massive intraperitoneal bleeding < 
leading to clinical shock; two other patients had less severe 
hemoperitoneum and hypotension. Of these 14 patients. 
with a preoperative diagnosis of hemoperitoneum, 11 were. ; 
found to have a lesion categorized as hepatic cell adenoma, 
two had focal nodular hyperplasia, and one had a liver: 
lesion in which only necrotic tissue was found. 

At the time of this writing, five deaths 
reported, four occurring in patients with hepatic cell. 
adenoma and one in a patient with a lesion described as — : 


hamartomata (a term that has been used synonymously ; 


with focal nodular hyperplasia). Further concern is gener- 
ated by the minimal symptomatology or (as in case 1 and: 
one other case listed in Table 1) the total absence of clinical 
symptoms Nonspecific abdominal pain without hypoten- 
sion occurred in six of 35 patients (14%). Amn abdominal 
mass or hepatomegaly occurred in 11 of 35 patients (31%), 
but the true location of the mass was often deceptive. With 
such nonspecific symptomatology, it would appear advis- 
able for the clinician to bear this entity ir mind when 
evaluating the female surgical patient who is asing contra- 
ceptive medications and who has either abdominal pain or 
shock. At the present time, only anecdotal decumentation 
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have been- 






epat i S 
"actural demonstration of morphologic changes 
petic cell following long-term contraceptive usage, 

makes the association interesting. Perez and 
: casck’ have examined liver biopsy specimens from 
_ two soups of women taking oral contraceptives (for a 
_ period of ene to six months in the first group, and 12 to 30 
- montas in the second). While the two groups demonstrated 

no significant differences in standard laboratory testing of 
liver “ainetion, the second group showed significant 
changes at the ultrastructural level. The findings, 
-consisting of alterations in shape, size, and presence of 
_ paracrystalline inclusions in the hepatocyte mitochondria, 
_ were ronsoecific. No attempt at follow-up studies to assess 
ersbility of these lesions with discontinuance of the 
s was made. Their study does, however, demon- 
strate ‘he nadequacy of routine laboratory examination or 
~~ light neicreseopy in assessing the potential toxicity of this 
class of drugs, a concept previously introduced by Adler- 
reatz and Tinhuren.”’ Other authors! speculated that 
pertzophy of the smooth endoplasmic reticulum may be 
he u tzastructural event that corresponds to the biochem- 
cal event of enzyme induction in response to hepatotoxins. 
More importantly, as Perez and Gorosdisch?* pointed out, 
he u.trastructural changes demonstrated by their studies 
Were nonspecific and similar to changes seen in liver 

itockondria from patients with acute alcohol intoxication, 

epaticis, and various forms of hepatotoxins. The simi- 
larity, =f the pathologic lesions in the 35 cases described so 
far in patients taking oral contraceptives to those lesions 
that appear in cirrhotic patients and are described as 
nien hepatomas” (but more properly classified as 
fenerative nodular hyperplasia’*?") leads to further 
tiens about the hepatotoxicity of contraceptive 
tero. cs. Cur present report (case 2) of multiple rather than 
single adenomatous changes is consistent with an attempt 
at regeneration as the initiating event. It is evident from 
these agmentary bits of evidence that we need further 
larif cation of the role of contraceptive steroids as possible 
etiolcgic agents in benign liver tumor formation. 

We sould easily argue that with increasing usage of this 
class ef medications by young women, previously rare 
disease entities may be linked erroneously to their use as 
the pepulation at risk approaches the general female 
poptlagion. Arguing to the contrary, however, it would 
seem that when a class of medications becomes increas- 
_ ingly associated with disease entities that were previously 
-rarely seen or reported, a controlled study to ascertain the 
-_valid-t» of such a correlation is indicated. Until results of 

such studies are available, awareness of this possible 

corre giior should avert fatalities and lead to diligent 

_Teportaag of further possible associated cases. Since the 
_ appearance of the report of Albritton et al’ of four cases of 

hepa:iz cell adenomas at this institution, we have scruti- 
nigec “hese cases and found oral contraceptive use in only 
one petiewt (their case 4). The significance of a two-year 
histo-> of conjugated estrogens (Premarin) usage (1.25 mg 
ily or 2'2 years) (case 2 of that report) is unknown. 







































































Vol 111, July 1976 















However, two of the four cases reported by Albritton and _ 
colleagues showed no history of oral contraceptive usage, 
thus indicating that these tumors can arise in youn 
women who do not use oral contraceptives. 0o o 
The purpose of this report is not to convince the reader _ 
that oral contraceptives are associated with benign liver 
tumors, but rather to stimulate further comment on 
medication histories of future cases reporting simila 
lesions in young women, and to clarify future pathological 
discussions until such time as the suggested controlled _ 
analysis can be achieved. l Fodret 
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~ NEOSPORIN’ Ointment 


a polymyxin B-bacitracin-neomycin) 
is a famous fighter, too. 


Provides overlapping, broad-spectrum antibacterial action to help combat 
-infection caused by common susceptible pathogens (including staph and strep). 


neomycin. care should be exercised when using this product i» treating extensive 
burns. trophic ulceration and other extensive conditions where absorption of 
neomycin is possible. in burns where more than 20 percent of the body surface is 
affected. especially if the patient has impaired rena! function or is receiving other 
aminoglyccside antibiotics concurrently, not more than one application a day is 
racommended. PRECAUTIONS: As with other antibacterial preparations, prolonged 
use may sesult in overgrowth of nonsusceptible organisms, including fungi. 
: Appropriate measures should be taken if this occurs. ADVERSE REACTIONS: 
infected dermatoses (eczema, herpes, and seborrheic dermatitis) + traumatic Neomycin ss a not uncommon cutaneous sensitizer. Articles i¢ the current itera- 
lesions, inflamed or suppurating as a result of bacterial infection. ture indicate an increase in the prevalence of persons allergie to neomycin: Oto- 
Prophylactically. the ointment may be used:to prevent bacterial contamination in toxicity anc nephrotoxicity have been reported (see Warning seciion). 
burns, $kin. grafts: incisions, and other clean lesions. For abrasions, minor cuts Complete literature available.on request from Professional Servines Dept. PML. 
f junds accidentally incurred; its use may prevent the.devel opment of infec= 
and: permit wound healing. CONTRAINDICATIONS: Not for use in the eves or mat 
canal if the eardrum-is: perforated: This product-is: contraindicated in: ; ! Burroughs Wellcome 

these jadividuals: who have- shown-hypersensitivity to any of the components Research Triangle Pz 

ARNING: Because of the potential hazard of nephrotox city and ototoxicity 4 ' f- North Carolina 2770! 


ONS: . Tnerapeiicaiy (as.an-adjunct to systemic therapy when indicated} 
at infections, pF inary or an to a organisms, as in 











- Joseph E. Carey, MD, Ramon A. Cukingnan, MD 


r * Sikjective multivariable analysis by computer was utilized 
' wate the results in a series of 659 patients undergoing 
onary artery saphenous vein bypass surgery. A video terminal 
jav aczess to a remote computer. The postoperative subjective 
ponse was evaluated by questionnaires sent to patients at 6- 
: onik intervals, and was augmented by treadmill testing 
nd paeioperative coronary arteriography. 
_ Operctive risk and subjective response are related only to the 
£ ventricular function lost prior to surgery. Long-term 
ults were best in patients in whom complete revascularization 
| sible. Current operative risk is less than 1%; a five-year 
iva rate of 90% to 95% is predicted. More than 90% of 
ierte were asymptomatic or “greatly improved.” Postopera- 
mill tests were negative in 88% of patients in these 
x In patients who were only “slightly improved” or “not 
ed," repeat catheterization showed a graft patency rate of 
mggesting that recurrent symptoms were related to the 
Preoperative disease or to the progression of disease in 
sd wessels, rather than to graft occlusion. 
Surg 111:769-772, 1976) 


onary artery bypass surgery has become one of the 
/ most commonly performed operations in the United 
les today. Most cardiovascular surgical teams are 
erforming hundreds of these operations each year. 
uss of these large numbers, evaluation of clinical 
as become increasingly difficult. In order to 
provide constantly updated evaluation of the results of 
coro! bypass surgery, the system described herein, 
jective multivariable analysis by computer (SMAC), 
evolved. The purpose of this report is to describe this 
te nand to report the results that have been obtained 
sinee 1969 at University of California Los Angeles (UCLA), 
Veterans Administration (VA) Hospital, and affiliated 
community hospitals. 


SUBJECTS AND METHODS 


All patients undergoing coronary artery bypass surgery at 
UCLA Hospital from 1969 to 1973, at Wadsworth VA Hospital 
from 2989 te 1975, and at St John’s and Santa Monica community 
= hospitala frem 1972 to 1975 have been included in this study. In 
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addition to the authors, the operations were performed or. 
supervised by six other surgeons. es 
A video computer terminal and an acoustic telephone c 
was used, which allow access to a remote computer. Data on each 
patient, including preoperative symptoms and risk factors, oper. 
tive data, and postoperative complications were entered at w 
intervals. Follow-up data were obtained by sending questionna 
to patients at six-month intervals for two years and then at year 
intervals thereafter. In the questionnaire, the patient was 
ically asked whether or not he was having angina; and if an: 
was present, if it had improved since his operation. In additio; 
was asked to evaluate his current status in relation to his surg 
as being either greatly improved, slightly im proved, not impro 
or worse, Patients were classified into follow-up groups accor 
to their subjective evaluation of the operative results as. 
1, hospital mortality; 2, late mortality; 3, asymptomatic; : 
symptoms, greatly improved; 5, persistent symptoms, sl 
improved; and 6, not improved or worse. Objective data we 
entered as obtained, including electrocardiogram, stress 
(treadmills), and postoperative catheterization data. It 
our practice to routinely perform postoperative stress | 
all patients who are physically capable of performir 
treadmill or bicycle. However, postoperative cardiac cath 
tion was performed only in symptomatic patients, ; 
On-line data included preoperative data and postoperati 
subjective information. Objective data such as treadmill 
cardiac catheterization studies were maintained off-line. x? ; 
were performed at intervals on all patients followed up longer 
than three months. The patients were grouped according to a 
preoperative functional and anatomic classification, by evaluatin 
the ventriculogram as follows: class 1, normal ventrieulogram: 
class 2, limited areas of dyskinesia, but overall satisfactor 
contractility; class 3, diffuse dyskinesia with poor overall contrac 
tility; and class 4, diffuse dyskinesia with left ventricular aneu 
rysm. Patients with acute myocardial infarction and cardiogen 
shock, and patients with valve disease were not included in th 
group to be reported. x? analyses were performed for preoperative: 
and operative data in the individual functional and anatomie- 
classes with respect to the subjective follow-up results: The yè 
results were kept current by frequent recalculation as new dat 
were added to the storage bank. The results of an individual x? te: 
can be displayed by a program that lists the results onthe vide 
terminal screen. ee 
Operative risk was determined by evaluating results in the most 
recently performed cases, such as during the period:1972 throu 
1975, rather than by determining the operative risk fört 
series. In this manner, operative risk could be constantly 
Long-term results were evaluated by determining su 
yearly intervals and by graphie display of the results. 
The cost of this system is related to the expense of the | 
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sts porocinasely $ gadno and programmilig services are only 
essary. during the initial setup of the system. The calcu‘ation of 
the x’ results for approximately 17 preoperative groups requires 
$10 to $15 of computer time. It is not, however, necessary to 
erform these calculations more than once or twice a month. 

- Our operative technique has been previously described.’ in brief, 
uring the years 1969 to 1971, moderate hypothermia and elec- 
i brillation was used during performance of distal anasto- 
moses Because of the high complication rate, we changed to 
ormothermia with intermittent aortic cross-clamping ir Febru- 
ry 1972. Although this technique has been quite satisfactory for 
atients in functional classes 1 and 2, we have noted elevated 
serum enzyme levels in many patients without ECG evidence of 
perative infarction. For this reason, we have used the technique 
‘cold: cardioplegia”? in some recent patients, infusing 4 C 
‘ered glucose-insulin-potassium solution into the aortic root 
during aortic cross-clamping. 


RESULTS 


total of 659 patients were included in the study as of 

5, 1975. Follow-up was complete on 642 (97.5%). Of 
maining 17 patients, ten were known to be al-ve, but 
be contacted for specific follow-up data. Tables 1 
marize the overall results for the entire group of 
The majority of patients were class 1. The 
mortality in this group was 4%; the late mortality 
Hospital and late mortality in classes 2 and 3 
ients were similar—7% to 8% hospital mortality and 4% 
ortality. In class 4 patients, both hospital and late 
ity were 23%. The subjective results were best in 
1 patients with an overall survival of 98% and 
ovement noted in 86%. In class 2, there was 89% 
y al with 84% improvement, and in class 3, 87% survival 























< Table 1.—Mortality, 1969 to 1975 
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yen $ Hospital Late 
Functional Class No. Mortality Mortality 
normal ventricle) 311 13 (4) 13) 


{limited dyskinesia) 
(diffuse dyskinesia) 87 
iffuse dyskinesia 
nd aneurysm) 








ble 2.—Subjective Results, 1969 to 1975 
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Clase. vival matic. -Improved Improved proved 
















70 “arch Surg—Vol 111, July 1976 Bos 








In class 4 jatients, only 46% registered J ent and 


-~ 15% were asymptomatic. 


The x? analyses were performed for a number of 
preoperative variables, Factors that were found to not- 
significantly influence the postoperative subjective. re- 
sponse are as follows: age; sex; prior myocardial infarction: - 
positive family history; diabetes; hypertension; left- 
ventricular hypertrophy; left ventricular end-diastolic 
pressure >15; operative myocardial infarction. For some 
of these variables, a small difference did exist, but it was 
not statist.cally significant. Of particular interest was the 
fact that elevated left ventricular end-diastolic pressure © 
did not correlate with postoperative results, nor cid the 
presence of myocardial infarction occurring during: 
surgery incluence the subjective response. Table 3 lists the © 
factors thet were found to have a statistically significant 
influence on subjective response. In class 1 and 2 patients, © 
angina at rest or angina existing for longer than 12 months. 
prior to surgery resulted in a significantly higher mortality 
and a sign-ficantly lower percentage of improvement. The 
presence cf congestive heart failure and the extent of 
coronary disease in terms of the number of vessels involved 
also adversely affected the subjective response in class 1: 
and 2 patients. In class 3 patients, only the presence of | 
congestive heart failure significantly affected postopera- 
tive results. x° analyses were not performed for class 4 
because of the small size of the sample. 

The long-term results in patients followed ap for longer : 7 
than four years are indicated in Table 4 for patients:in 
functional classes 1, 2, and 3. Four-year survival was 95% 
patients with single-vessel disease, 85% in patients with. 
double-vessel disease, and 77% 









77% in patients with triple- 
vessel disease. The number of patients who showed: 
improvement is greater in those with triple-vessel disease 
than in those with double-vessel disease. This effectis 
more obvicus when the results are determined for patients | 
operated on during the last four years. During this time, 
the hospital mortality for triple-vessel disease has been. ~ 
approximately the same as hospital mortality for single- 
and double-vessel disease. Current results (Tables 5.and 6) 
show that in patients operated on from 1972 to 1976, morë T 
than 90% zre appreciably improved. A breakdown of thêse 
results shews a higher percentage of asymptomatic or 
“greatly improved” results in patients with triplevessel 
disease. a 

Table 5 summarizes the results that have been obtained we 













Table 3.— x2 Significance 





Functional Class 





Angina a: rest 
Angina >12 mo . 

Congestive heart failure 
No. of vessels. involved 
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Hospital 

Mortality 
whn's, Santa Monica 0 
Veterans Administration, Wadsworth 1 


"Farctional classes 1 and 2. 


in the authors’ personal series during the last four years. In 

‘ “sin functional classes 1 and 2, there have been no 

osp i deaths during this period and only one late death. 

ents in classes 3 and 4, a statistically significant 

ortaEty persists. The subjective response has improved 
hil from 46% to 62%. 

. comparison of results obtained at the VA and commu- 

nity. 3espizals during the last three years is indicated in 

ple € The results obtained in 100 consecutive patients at 

ach: aspital show that in the community hospital group, 

was no mortality; 92% of patients were asymptomatic 

eatly improved and 8% were slightly improved. In the 

semies, the results obtained with similar techniques by 

mie group of surgeons indicated a 2% mortality; 76% 

asymptomatic or greatly improved and 22% were 

" improved or not improved. Of the 30 patients 

i ‘the 200 in these two series who were slightly 

sreved or not improved, postoperative catheterization 

performed in 25 patients. The graft patency rate was 

B of 37 grafts). In the majority of these patients, 

nt symptoms were related to progression of disease 

rated vessels or persistent disease in ischemic 

as. ef the heart where bypass grafting was not feasi- 


ittaticcative exercise ECGs (treadmill or bicycle tests) 
ere obtained in 209 patients. The results correlated well 
with tae subjective response; of 168 patients who were 
sym omatic or “greatly improved,” treadmill tests were 
negative in 88%. Of 31 patients with positive treadmills, 
residue! angina was present in 74%. 


COMMENT 


‘The large number of patients undergoing coronary 
artery bypass surgery has necessitated the use of auto- 
mated gata processing in order to more carefully evaluate 

the results of myocardial revascularization. In addition, it 
is necessary to utilize a large group of patients because of 
_ the prcteaa nature of the disease. Thus, even in a series of 
-1,000 patients, there may be subgroups that are too small 
ereful analysis of postoperative results in relation to 
e risk factors. 
ent study substantiates many recent reports 


Mortality 


Hospital Lae 
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Table 7.—Comparison of Results in Patients: with 
Triple-Vessel Disease 


Survival, yr 


1969 to 1971 
1972 to 1974 


that indicate an overall five-year survival rate of 
than 80% in patients with coronary disease wh 
undergoing bypass surgery. Of particular interest i 
improvement in results obtained in patients with 
vessel disease. With the reduction in operative mortal 
1% or less, a statistically significant improvemen: 
term results obtained in patients recently ope: 
should soon be realized. Table 7 lists a comparison « 
results obtained with triple-vessel disease during the ye 
1969 to 1971, in comparison to patients operated. 
between 1972 and 1974. The two-year survival in the earl 
series is 78%, whereas in the present series, it is 98%, In th 
early series, the mortality after two years is very small and 
the number of patients who become symptomatic. during 
this period is also very small. Therefore, if this tren 
persists in the recent series, the four-year survival could 
greater than 95% and the number of patients impro: d 
should be in the range of 80% to 85% at a minimum. 

Although the operative mortality of less than 1%. seems 
rather low for intracardiac surgery in patients with severe 
coronary disease, such results have now been reported : from 
many centers. The majority of patients with coron: 
disease are in good general health and the risk-of su 
should be similar to that reported for other patients 
good ventricular function, such as those with pure mi tre 
stenosis or atrial septal defect, in whom the opera 
mortality is now less than 1%. It is only in patien 
more extensive disease in whom the operative 
increased. : 

It is clear from the results of this study that 
with normal ventricular function have very little m 
and mortality from surgery, and that few preopera 


ive Multivariable Analysis—C 











or longer than one y year - adversely effects the postopera- 














































echnically unsatisfactory for bypass grafting, as indicated 
y an 84% graft patency in persistently symptomatic 
atients. Since extensive disease limits the potential 
access. of coronary bypass graft surgery, every effort 
wuld be made to perform revascularization prior to the 
le elopment of extensive infarction or congestive heart 
ure. In the light of the known medical risk to the 
patient with triple-vessel disease, compared to the present 
most encouraging surgical results, it would appear that we 
e now in a position to recommend surgery to patients 
‘ho demonstrate ischemia by exercise ECG, but wao may 
ot be symptomatic. 

The good results obtained in patients with triple-vessel 
sease suggest that complete revascularization is neces- 
ry. In many patients with single- and double-vessel 
sease, recurrent symptoms are related to progression of 
e ein nongrafted areas. For this reason, we are now 
afting most vessels with lesions of questionable degree, 





ular function. Although only 50% to 60% of these 
s y gain subjective ean ona from sargery, 






s o whom the evaluation of ventricular function 
sted a very poor prognosis preoperatively and in 

otable improvement occurred after surgery. In 
tients, it is likely that much of their poor ventric- 
ontractility was related to ischemia. Such variation in 
rative results in patients with “poor” ventricular 
netion also suggests the need for better methods to 
evaluate the function of the ventricle prior to coronary 
ypass surgery. 
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> a ‘better: method than ¢ 


ive result. In- addition, those in whom the subjective rec 
The letter technique, which was used to evaluate the 


sponse is poor are clearly those in whom the disease is 





patient shlerviews: 





results in patients undergoing valvular heart surgery by 
our group several years ago, proved to be very useful.’ In > 
many instances, patients will respond in a favorable 
manner to their physician, whom they recognize asa friend- 
and counselor. They may tend to cover up symptoms © 
because thay do not want to “hurt the doctor’s feelings.” 
The quest onnaire removes the influence of the inter- — 
viewer ané is more likely to produce an honest evaluation 
of the subjective response to a medical intervention. Inthe _ 
present series, the treadmill responses correlate reasonably 
well with the subjective responses. When a sufficient _ 
number of patients have undergone postoperative cathe- 
terization, a more extensive analysis of the comparison of - 
subjective and objective data will be performed. 
It is clear that evaluation of subjective responses is the. 
easiest way to obtain the greatest percentageof follow-up 
data in a large series of patients. It is virtually impossible 
to obtain a recatheterization rate or a postoperative stress- 
testing rate of greater than 75% for obvious logistic 
reasons. However, the subjective-response questionnaire 
can be obtained in greater than 95% with reasonabl 
ease. 














Gerald D. Backberg, MD, James V, Maloney, MD, Eugene. A. Mazzei, M 
Donald G. Malder, MD, William G. Plested, MD, and J. R. Skow; M 
performed or supervised some of the surgical procedures in this study.” 


References 


1. Plested WG, Mazzei EA, Carey JS: Ischemic arrest vs electrical ae 
fibrillation fo” myocardial revascularization. Arch Surg 108-750-753, 1974... 

2. Goldstein SM, Nelson RL, McConnell DH, et al: Cardiac arrest after: 
aortic cross-damp: Effects of conventional vs pharmacélogic arrest on... 
myocardial supply/demand balance. Surg Forum 26:271-273, 1975, patel 

3. Carey JS, Hughes RK, Plested WG, et al: Functional rehabilitation © 
after cardiac valve surgery. Ann Thorac Surg 16:492-504, 1973. 


ysis—Carey & Cukingnan _ 


















of incestion of fruit pits must be a frequent and innocuous 
phenorenen, judging trom the expected frequency of such 
occurrences and the relative dearth of medical reports to the 
am. Reported here are four cases in which fruit pits of 
ťa ature completed an otherwise incomplete intestinal 
traction. One of these was in the terminal ileum, with 
incomplete obstruction due to regional ileitis, in which the 
offending pit'was seen radiologically but was not recognized as 
such.. the ether three were in the transverse colon, at the site of 
annua’ carcinomatous lesions. The completion of the obstruc- 
n bythe fruit pits eventuated in earlier symptoms, diagnosis, 
and teatment. In one case, the fruit pits were multiple; in the 
remaingier, they were single. 
(Arce Surg 111:773-775, 1976) 



















alowed fruit pits are no doubt much more common 
Fan realized, considering the vast quantities of pitted 
fruita “onsumed by man. Rarely, they cause symptoms,” 
sore rarely, intestinal obstruction.’ Intermittent 
e obstruction caused by a prune pit lodging in a 
‘red pylorus has been reported.’ One case of perforation 
eam by an almond proximal to the perforation has 
ported.’ In that case, the pit formed the nidus for 
tme formation. The roentgenographic diagnosis has 

ocumented’, however, roentgenographic findings 
aso be misleading.’ 
e ~epert three instances in which a fruit pit completed 
Ob tion caused by carcinoma of the colon, and one 
e of completion of obstruction in the terminal ileum 
pztient with Crohn disease of the terminal ileum and 
ecuri. The Table summarizes the offending pit(s) in each 

‘ASE. 



















REPORT OF CASES 


Case 1.—A 79-year-old woman had a past history involving an 
-adencesrcimoma of the splenic flexure that was removed in 
February 1966. Two months later, a colostomy closure was 
“performed. She did well until February 1968, when she was 
‘admitted te the hospital for nausea and vomiting. After a series of 
is, She. was discharged with a diagnosis of viral enteritis. 

eks prior to her admission in 1969, she began having 
ain, occurring 10 to 15 minutes after meals and 



















radiating toward the back. Generalized itching also develo 
week prior to her admission, she had nausea, vomiting, 
urine. Following report of a normal barium enema exe 
ten days prior to admission, she passed.a light-colored s1 
was found to be icteric, and was admitted for*furthe 
tion. ae 
On the morning of her admission, a barium enema exami 
showed an annular obstructing lesion just below the s 
flexure (Fig 1, left). Initial examination showed the patie 
in a moderate amount of distress, with severe abdomin: 
tion. Bowel sounds were heard, and there was diffuse 
mild tenderness and pain, most marked in the. rig 
quadrant. Free air was observed in the peritoneal cavi 
any evidence of barium spillage. The patient's preope 
barium enema also showed a polypoid lesion in the sigmoid. _ 
She was taken to surgery on Feb 5 for exploration of the 
abdomen, which revealed no sign of metastatic disease, She was” 
found to have a mobile lesion in the area of the splenic flexure of 
the colon. A right-sided transverse colostomy was done at this 
time. The patient did well postoperatively, with complete resolu 
tion of the obstructive erisis. HE, 
On Feb 28, twenty-three days after her colostomy, the pat 
underwent sigmoid colotomy and polypectomy for an ‘ad 
tous polyp of the sigmoid. A splenic flexure resection 
performed to remove the obstructing carcinoma of thes 
flexure. The pathologic examination of the specimen rer 
from the splenic flexure showed a 2.2 x 1.0 x 04-cm pru 
lodged in the encircling tumor (Fig 1, right). The patient did w 
postoperatively, and recovered without incident. oe 
Case 2.~A 52-year-old woman was admitted to Cedars of 
Lebanon Hospital because of cramping abdominal pain and obst 
pation. Barium enema showed a typical-appearing napkin-1 va 
carcinoma of the midsigmoid colon.. A right-sided’ transverse 
colostomy was done; two weeks later a left-sided colectomy with 
primary anastomosis was performed. ern 
Examination of the resected specimen showed an annular 
ulcerative carcinoma of the terminal part of the descending colon 
and an apricot seed coated with fecal material, measuring 2:6 cm 
in diameter, just proximal to the tumor (Fig 2). : 
Case 3.—A 78-year-old woman was admitted to the hospital with 
a history of recurrent attacks of crampy abdominal pain, nausea, 
and vomiting. Physical examination and roentgenographic find- 
ings were consistent with intestinal obstruction, and nasogastric 






















































































Pit Obstructions 








Patient/Age, 


yr/Sex Lesion 
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Recurrent carcinoma of 
descending colon 


“Napkin ring” carcinoma of 
descending colon 


Carcinoma of cecum involving. 2p 
ileocecal valve ees 


Crohn disease of terminal ileum Apre 





2/52/F 









3/78/F 
















4/51/F 
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Fig 1.—Case 1. Left, Film from barium enema, showing lesion in 
descending colon just below splenic flexure. Right. Pathologic 
specimen demonstrating prune pit proximal to carsinoma in left 
colon. Pit acted as obturator, completing colon obstruction. 





Fig 2.—Case 2. Pathologic specimen showing apricot seed proximal to left colon 
carcinoma. This pit also acted as obturator, completing obstruction. 


Fig 3.—Case 3. Pathologic specimen demonstrating carcinoma of cecum wth two prune 
pits and one cherry pit proximal to carcinoma and acting to complete obstruction. 
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CE ASS 

| ase 4. Left, Film from small bowel series showin 

reved to be obstructing apricot pit. Right, Patholo 
eum t:haages of Crohn disease are evident. 

























g Crohn disease of terminal ileum and cecum. Filling defect in terminal ileum 
gic specimen showing apricot pit that completed obstruction in narrowed termina 










rious pits are demonstrated. Apricot pits are 2.5 cm in tent with Crohn disease in a 17-cm-long segment of the colon. A. 


right-sided colectomy and resection of the terminal ileum were 
done with ileotransverse colostomy. The postoperative course was 
satisfactory. The specimen demonstrated findings of. Crohn. 
disease of the cecum and terminal ileum, with an apricot. pit 
measuring 2.1 X 1.8 x 1.4 cm in the terminal ileum, obstructin 

the lumen (Fig 4, right). 


te esa COMMENT 


While interesting and in some instances odd cases of 
symptomatic food ingestion have been reported,'* the a 
cases reported here are different in two respects: (1) a 
stenosing lesion was already present in the bowel, and th 
pits served to complete an otherwise incomplete obstrue- 
tion; and (2) pits causing obstruction in the eolon have not 
APRICOT 2 oe PRUNE : been previously reported, to our knowledge (Fig 5). 
iy a EES PEDANE ae Patient education might reduce the instances of 
ingested pits, but, on the other hand, ingestion may (as in 
three of our cases) lead to an earlier diagnosis of a 





















carcinoma. 
sueticnewas begun. Subsequent work-up showed a probable malig- 
haut aeoplasra of the cecum, and after preoperative preparation, a References 
igat-sded celectomy and ileotransverse colostomy were done. f 
The postoperative course was satisfactory, The pathologic spec- 1. Localio A, Douglas K: Small gut obstruction due to food. Int Surg 
imen a fungating neoplasm in the ceeum at the ileocecal 42199, 1966. 
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e ileocecal valve, were two prune pits and one cherry 3. Case records of the Massachusetts General Hospital N Engl J Med 

274:570-575, 1966. 

5l-year-old woman noted the onset of watery diar- Ne n Pa ae a ene AB: Enterol 

: oc : 3 $ . Stone ileus. JAMA 215:639, 1971. 

3 cee uTping abdominal pain, chills and fever, and abdom 5. Wo B, Marshak R: The roentgen diagnosis of fruit p 3 

me mention six weeks prior to admission. An upper gastrointes- testinal tract. Am J Roentgenol Radium Ther Nucl Med W 142 : 

tinal tray series showed duodenal bulb scarring and narrowing of 6. Weaver PC, Trapnell DH: Fruit stone ileus. Br J Surg 60:237-22 

the temninal ileum, with an irregular mucosal pattern in the ae aera tus PEPES 
terminei ileum and cecum. A 1.5.x 2.5-em filling defect in the ou ia aa TANO ont nsestna 

Narrowed terminal ileum was seen just proximal to the ileocecal i 


; : 8. Rambo CM, Lasky L, Iden JF: An unusual case of acute ini 
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eolytic Lesion Indicating 


eudomonas Sternal Osteomyelitis 


. Mandal, MD; Milan Fiala, MD; Sonny S. Oparah MD; Haragopol Thadepalli, MD 


cases of osteolytic lesion of the sternum were caused 
jas aeruginosa. Both were in heroin addicts, and 

rred as a delayed reaction to injury in an automobile 
‘curettage and appropriate antibiotic therapy were 
diagnosis and cure. Tobramycin sulfate (3 mg/kg/ 
minoglycoside, was successfully used in both 


REPORT OF CASES 


27-year-old man was admitted to the hospital on 
5, for a AUGE over tne lower par of the sternum 


sured Bx em wer was midline, PRO A tender; and 
; over r the lower part of the sternum. He was afebrile. Total 





im the sions ‘of vardiothoradie surgery (Drs Mandal and Oparah) 
feetious disease (Drs Fiala and Thadepalli), Charles R. Drew Post- 
duate: Medical School, and Los Angeles County-Martin Luther King, Jr, 
al Hospital, Los Angeles. 
Read before the annual meeting of the Southern California Chapter of 
. American Collegeof Surgeons, Newport Beach, Calif, Jan 17. 1976. 
Reprint requests to Martin Luther King, Jr, General: Hospital, Los 
eles, CA 90059 (Dr Mandal). 3 


Ar aada 


` because of the development of resistant strains of 


white blood cell (WBC) count was 5,900/cu mm. Roentgenograms 


showed a destructive lesion of the lower part of thessternum (Fig. 


1). nas 
No external marks of recent drug usage were noted. The mass, 


was incised, and bony curettage was performed to remove the = 
ras packed with. 


grossly infeeted portion of the bone. The cavity v 
sponges soaked in povidone-iodine (Betadine). Pseudomonas aerus 
ginosa grew on a culture of this material. He was given tobr 
mycin sulfate intramuscularly (3 mg/kg/day) for a period of six 
weeks after curettage. Several cultures obtained from the op 
wound showed decreasing colony counts ranging from 10°/ 

three colonies per plate. He was discharged on May 5, 1975; añ 
later readm'tted on July 7, 1975. Four weeks previously he h 
been involved in another motor vehicle accident, resulting 
breakdown of the skin at the previous operative site. He was then 
treated with another course of tobramycin for four weeks, At 
discharge, the wound was healed. As of Jan 7, 1976, the chest wall 
was stable, without any deformity or signs of reinfection, The P- 
aer sia molated from this o was sensitive to tobramyci 


ml. 

Case 2.~A 47-year-old male heroin addict was admitted to the. 
hospital on April 21, 1975, for pain in the back and swelling of the 
upper porticn of the sternum. He had Pseudomonas osteomye 
of the lumbar spine in 1970 for which he was treated y 
gentamicin sulfate for four weeks. In December 1974, he sustai ed- 
a steering wheel injury to the chest wall and developed a swelling 
and pain over the upper part of the sternum at the angle of Louis. 
This mass measured about 4x 3.5 em and was erythematous and 
tender. He was afebrile. Roentgenograms showed an osteolytic 
process of the manubrium of the sternum (Fig 2). His erythrocytic 
sedimentation rate was 30 mm/hr, and the peripheral WBC count 
was 10,000/eu mm. : 

An incisicn and curettage were performed, and ail the infected 7 
bone was removed, The wound was packed with sponges soaked ino 
povidone-iodine. Pseudomonas aeruginosa grew on cultures.of the 
curettage. Histological changes of chronic osteomydlitis were also 
noted in the bony fragments. He was treated with tobramycin: 
sulfate (8 mg/kg/day) and carbenicillin disodium (24 gm/day 
i ). Carbenicillin treatment was later discontinued _ 
idomonas. 
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COMMENT 


domenas aeruginosa is an uncommon bacteria 
rom blood éultures of addicts; nearly 25% of these 
: have periodic bacteremia from other organisms, 
< presumably due to unsterile injections." The preponderance 
in hersin addicts of Staphylococcus aureus in endocarditis 
and oz Pseudomonas in osteomyelitis is without explana- 
either heroin nor the injection paraphernalia appar- 
ently gontains these bacteria. It appears that repeated 
rauma alene, regardless of the material injected, 
might produce staphylococcal colonization of the skin in 
addiets just as it does in insulin-dependent diabetics. That 
these patients sometimes reinfect themselves with their 
‘own deetertal flora has been reported by Tuazon et al’ who 
dememstrated similar phage types in the skin and blood 
qultures of drug abusers suffering with endocarditis. No 
vincing explanation is yet available for Pseu- 
as osteomyelitis, which commonly attacks the lum- 
. The sternum is not a common site for osteomye- 
heroin addicts. In both cases reported here, the 
osing cause was an automobile injury prior to the 
» of Infection. The presence of a mass with or without 
; mptomatic of chest wall tumors; pain is a predom- 
finan: Zeature occurring in 50% or more of such patients. 
-o Dormer and Marcy* have indicated that pain can occur 
_ severa. months before clinical or radiological evidence of a 
mass lesion. The clinical presentation of our patients had 
Severa features in common. Both complained of localized 
pain and swelling Lateral view roentgenograms showed 
osteowtic lesions of the sternum. 
< Pascazzi et al’ found in their study that all but one of 18 
sterna. lesions among 2,000 bone tumors were malignant. 
Preoperative differentiation of these lesions is often diff- 
will; and even a biopsy specimen might not indicate the 
degree of malignancy.’ A mass lesion of the sternum is 
almost-always malignant, and few surgeons have accumu- 
lated enough experience in this area. Therapy of chest wall 
tumores has been standardized based on the accuracy of 











































































‘Thevseurrent surgical approach for these lesions is wide 
resecton with appropriate reconstruction.’ Heroin addicts, 
in ovr-opinion, appear to be exempt from this generally 
accepted. concept. Pseudomonas or other Gram-negative 
-ostecmyelitis should be the first consideration in these 
patients.’° Often a plain roentgenogram may not be sensi- 
tive enough to detect the initial phase of osteomyelitis. The 
earliest changes are usually detectable by gallium citrate 
Ga 6" seans long before sodium pertechnitate Te 99m bone 
Scans or roentgenograms indicate any abnormality.” A 
disgueatic curettage, as performed in these cases, with 
promgs initiation of antimicrobial therapy directed against 
< P eereyinosa is important. The majority of strains of P 
- terug @wiosa are susceptible to tobramycin sulfate at 9ug/ml 
or les= The isolates from both cases were extremely 
__ Suscepsib hle to this antibiotic (MIC, 2ug/ml). Tobramycin” 
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Fig 1.—Lateral view roentgenogram of chest shows destructive 
lesion (arrows) of lower part of sternum. 







Fig 2.—Lateral view roentgenogram of chest shows. osteolytic 
process: (arrows) of manubrium of sternum. 





Osteolytic Lesion—Mandal etal 777 - 















‘is the relatively long period of treatment 
ur to six weeks and on occasion up to eight 
Pinney, aroinoglycoeides should be adamis 
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_ uncom ny 
- weeks of therapy. may bei in ufficie 





In both eur. helices. 
we were able to culture P aerugin nosa from the infected E 
sites, although i in decreasing numbers for. periods i inexcess _ 
of six weeks. The ready accessibility of these Jesions 
provided valuable bacteriologic clues to the duration of | 
therapy. Clinical cure was achieved with concomitant _ 
eradication of the pathogen, as evidenced by negative _ 
cultures. Significantly, both patients had a stable chest. 

wall, free of deformity and without recurrence of infec 
tion. ane 


Nonproprietary Names 
and Trademarks of Drugs 


Tobramyein sulfate—Nebcin. 
Gentamicin sulfate—Garamycin. 
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scular Manifestations 


‘the Thoracic Outlet Syndrome 


uan Martin, MD; Donald J. Gaspard, MD; Paul W. Johnston, MD; Roy D. Kohl, Jr, MD; William Dietrick, MD 


© Aithougr the vescular manifestations of the thoracic outlet 
syndsome are infrequent, their presence is an ominous portent 


of two recent patients indicate the importance of 
recognition, urgent angiography, and definitive surgery. 
ig the surgical procedure, we used a two-incision 
“supraclavicular and infraclavicular—combining 
resections of the cervical rib if present, the first 

j, and the subclavian artery with retroclavicular inter- 
woven Dacron graft reconstruction. Preceding graft 
mt, a Fogarty catheter thrombectomy of the distal 
tery tree is done with completion arteriography to 
jem from retained distal thrombus. First rib resection 
performed; subsequent vascular repair is also carried 
tkis approach. We did not add sympathectomy to 
28, believing that early recognition and treatment will 
necessity. pence has supported the efficacy of the 


ions of the scalenus anticus muscle (scalenus 


‘acrome), to the closely associated syndromes of 
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exostosis of the first rib or callus formation of th 
following fracture, which causes entrapment o 

vascular bundle between the first thoracic rib 

clavicle (the costoclavicular syndrome), or to impin 

on the neurovascular bundle by the overlying 

minor tendon or the coracoid process (the hyper 
syndrome) or both. Operations have been devisi 

with each of these situations, but numerous failure 
occurred, thus prompting a succession of techniques the 
have gradually improved the success rate. However, Jud: 
and Heymann’ reported seven patients, two of whom had 
below-elbow amputation and three who showed no postop-. 
erative improvement. Short’s’ series of eight patients does. 
not inelude specifics of outcome after aneurysmectomy 
but mentions that two of the eight were considered 
treatment failures. Thus, of the 15 patients reported sine 
1970, seven had major amputations or were not improve i 
after surgery. These results suggest that alternati 
approaches and procedures may improve treatment. 

The major approaches to the thoracic outlet synd 
have been supraclavicular,’ posterior cervical, and: 
axillary.* Each of these approaches was designed to faci 
tate the performance of certain procedures to eradicate 
compressive elements of the thoracic outlet syndrome. 
term ecined in 1958 by Rob and Standeven,’ who had hope 
to unify the above-described syndromes into a 
entity). Both the supraclavicular and posterior cer 
approaches were found wanting in exposure and safety 
which led Roos* to advocate the transaxillary approach 
1966. Even this approach does not facilitate reparative 
surgery on the subclavian artery. 

Various surgical procedures have been advocate 
and in combination, including scalenotomy, cery al 
resection, first thoracic rib resection, resection of part o 
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Fig 1:—Case 1, Angiogram clearly demonstrates cephalad angu- 
lation of right subclavian artery with poststenotic intraluminal 
irregularity: 


Fig 2.—Case 1: Angiogram demonstrates embolic occlusion of 
al right axillary artery. 





all of the clavicle, pectoralis minor tendonotomy, cervical 
sympathectomy, and resection of the subclavian artery 
m or poststenotic dilation, which occurs distal to 
imal compression. We believe it necessary to remove 
cervical rib, if present, and the first thoracic rib 
{accomplishing scalenotomy), with resection of the sabelav- 
in artery aneurysm, and reconstruction, either by the end- 
to-end method, or with a Dacron interposition tube graft, 
and finally, to evaluate the compressive elements of the 
pectoralis minor tendon. None of the standard approaches 
_ seemed adequate for this combination of procedures. We 
ave, therefore, utilized an approach to the subclavian 
artery. recently published by Pierandozzi et al* This 
pproach involves simultaneous supraclavicular anc infra- 
lavicular incisions and provides excellent exposure for all 
elements of the thoracic outlet syndrome. Two recer t cases 
‘serve as illustrations, 


REPORT OF CASES 


SE L-A 54-year-old woman was seen in the emergency room 
h a five-day history of pain, coolness, and numbness and 
ffness of the right hand and fingers after she had suffered a fall 
her outstretched right arm. She stated that since she was 17 
years old, she had had occasional pain and stiffness in tne right 
rm with paresthesias, but she had never previously sought 
dical care. 

< Her left brachial blood pressure was 150/98 mm Hg, while the 
right brachial blood pressure was unobtainable. A right supracla- 
vicular bruit was present, associated with a prominent pulsation of 
subelavian artery and absent distal pulses. Her right erm was 
slightly cooler than the left, but motor and sensory function was 
equal bilaterally. There was. blanching of the right fingertips on 
--@evation. Roentgenograms of the chest and cervical spine showed 
_ elongation of the transverse process of C-7 on eazh side, 
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suggesting rudimentary ribs. A right subclavian angiogram 
showed compression of the right subclavian artery with postste- 
notie dilation containing clear evidence of mural thrombi (Fig 1). 
Embolic material was seen occluding the right axillary and 
brachial arteries (Fig 2). 

Urgent surgical intervention was undertaken. Through a supra- 
clavieular incision, the cervical rib was resected and ‘he subclavian > 
artery exposed. Through an infraclavicular incision, the first 
thoracic rib was removed. The subclavian artery was mobilized 
through these incisions from its innominate origin to normal 
vessel beyond the poststenotie dilation (Fig 3). After adequate 
systemic anticoagulation with heparin sodium, the diseased 
segment of artery was excised (Fig 4); the brachial artery was 
declotted with a Fogarty catheter yielding a large amount of 
thrombus. A woven Dacron graft was interposed end-to-end to 
restore arterial continuity. A normal radial pulse wes immediately 
present. 

An arteriegram was then obtained by injecting dwe directly into 
the graft, which showed no residual thrombus o” the brachial 
artery. A small slip drain was placed in the supraclavicular 
incision, which was removed in 24 hours. The patent's hospital 
course was uncomplicated. When seen six months pestoperatively, 
she was asymptomatic. Radial and ulnar pulses were of normal: 
amplitude. vrit 

Case 2.—A 36-year-old female musician was seen in consultation 
because of a four-month history of paresthesizs, pallor and 
coolness of the tip of her right index finger, and fatigue of the 
entire right hand provoked by playing the piano. as well as ‘by 


writing. These symptoms gradually subsided after several hours ` 


of inactivity of the right arm. Left brachial blooc pressure was 
120/70 mm Hg; blood pressure in the right arm was unobtain- 
able. ; 

Physical examination showed bilateral supraclavicular masses - 
suspected te be bilateral cervical ribs. No. bruits: were-audible, No 
pulses were palpated in the right arm.: The patient had hada 
recent, normal electromyogram. Roentgenograms of the chest 
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| “Fig 3.—Gase 1. Operative view of right subclavian artery encircled 

: with tapes through supraclavicular incision (right) and infraclavic- 
ular ineesion (eft). Clavicle lies parallel to these incisions and 
betweer them. 


Fig 4.—Case'1. Resected aneurysm opened on its superior aspect 
shows ura! thrombus responsible for filling defect seen in Fig 1. 
Note lemgth of resected specimen. 


owed bilateral cervical ribs. A right subclavian angiogram 
showed empression of the right subclavian artery as it crossed the 
right ceevieal rib just distal to the origin of the right vertebral 
artery, there was poststenotic dilation of the subclavian artery 
; adberent mural thrombi and multiple emboli that 

used exclusion of the axillary artery just distal to the origin of 
itemler scapular artery. Surgical therapy was accomplished 
The resected aneurysm is shown in Fig 5. Seven 
stoperatively the patient is free of symptoms and has 
rmal function of her right upper extremity. Right 
brachial radial and ulnar pulses are normal. She can play the piano 
with no imitations. 


COMMENT 


To owr knewledge, no one has previously utilized the 
ap 1 of Pierandozzi et al for the treatment of 
n aneurysms associated with the thoracic outlet 
e: However, we believe that it is an outstanding 
tion to surgical treatment in this area, and wide- 
spread atilization is warranted. This approach obviates the 
evessizy of partial or total claviculeetomy and the 
cosmeti consequences. The infraclavicular incision pro- 
Ges ready access to the first thoracic rib, thus facilitating 
its reseztion. This incision also gives excellent exposure to 
mal axillary artery where the distal anastomosis 
ean be fashioned with ease should an interposition graft be 
_ elected. The supraclavicular incision is quite adequate for 
- exeisior of a cervical rib, as well as for performance of the 
_ preximal anastomosis of an interposition tube graft or, 
_sheulc t prove feasible, an end-to-end arterial anastomo- 































esence of both incisions makes it easy to evaluate 
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L ce, 

w Wes a 
Fig 5.—Case 2, Resected aneurysm opened on its superior aspect 
demonstrates adherent thrombi. Removed embolic fragments are 
shown above specimen. Note similarity in size between these 
emboli and area of thrombus within aneurysm. 


the contribution by the pectoralis minor tendon to arterial 
compression, although this rarely occurs. The great prepon- 
derance of patients with vascular problems associated. with 
the thoracic outlet syndrome have either complete or 
incomplete cervical ribs. The remaining cases are scattered 
among the rarer causes mentioned earlier. Our two 
patients had bilateral cervical ribs, complete in one case. 
incomplete in the other. 
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ae room, and a6 other T had clearly 
symptoms for several months before seeking 
attention. Angiography is mandatory in these 





We believe that resection of either poststenotic dilation 
neurysm is appropriate, as the external appearance of 
artery may suggest minimal aiation, pies the 


shsequent resection, 
m most repented. cases, reconstruction has been haces by 


wing diseased artery to facilitate this PA 

wo patients, primary anastomosis could not be 
plished after excision of all damaged vessel. The use 
tube graft made a tension-free anastomosis 


garty thrombectomy of the distal arterial tree, 
n angiogram should be done to detect retained 
very effort should be made to declot the distal 
etely since suecess may depend on less than a 
; er of vascular channels, the remainder having 
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. “done e through the supraclav : 





lar i incision. - 
































‘CONCLUSION - 


Several improvements in the mahagoni of . the 
vascular manifestations of the thoracic outlet syndrome — 
are suggested: (1) All patients who harbor a cervical rib 
with any vascular symptoms should have urgent angiog- - 
raphy and surgery. (2) The use of simultaneous supraclavie- 
ular and infraclavicular incisions makes the performance 
of an adequate operation quite easy. (3) The entire 
diseased subclavian artery must be excised, and if end-to-.- 
end anastomosis is difficult, a tube graft may be easily. 
placed in a retroclavicular tunnel between the two inci- 
sions. (4) Fogarty thrombectomy and completion angiog- a 
raphy must be done to maximize runoff and preclude. - 
rethrombosis. 
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of Endotoxin Shock 


| R perimental Study 





n; dukio Ito, MD; John E. Connolly, MD 


“to study the therapeutic effects of total body 
BW) in experimental endotoxin shock, we used the 
ocedure. Seventeen rabbits (controis) received 
| cali endotoxin (5 mg/kg) intravenously and were 
tor 12 hours. Shock developed in 14 rabbits; they died 
mean + SD) hours, with a survival rate of 18%. 
| rabbits were subjected to TBW only. Muscle 
re was lowered to 25 C with a pump oxygenator circuit 
litmals were exsanguinated. After residual blood was 
uu! with cold, lactated Ringer solution, the animals were 
weh another circuit that was primed with homologous 
animais survived (82%). 
irs after E. coli endotoxin was injected intravenously, 
were treated with TBW. The survival rate (53%) of this 
; P ganitcenty higher than in the control group (18%) 
ae ). Eight nonsurvivors showed hypotension and acido- 
afte: TBW treatment, thus indicating the irreversibility of 


indicates that endotoxin shock may be reversed by 
stituted before irreversible cellular damage. 
Surg 111:783-786, 1976) 


advent of antibiotics, Gram-negative septic 
the most common cause of hospital mortality 
ion, despite aggressive medical therapy.’ 
treatment of endotoxin shock consists of fluid 
uhistration,’ massive doses of corticosteroids," glu- 
S" amd vasepressors.”’ It has been shown, however, that 
o° these modalities, alone or in combination, may 
ng survival or improve symptoms temporarily, but 
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none have prevented death, In addition, these modalities 
have no detoxifying effects on the circulating levels 
endotoxin. Therefore, it would appear logical that : $01 
method of diluting or removing the circulating. endoto: 
must be employed, in addition to these supportive m 
sures. 

The possible use of hemodialysis to remove endot 
from the circulation has been suggested. Howey 
molecular size of the endotoxin-plasma protein com 
too large to be dialyzed by currently available hemi 
units. Levinson and Hume” reported that dog: 
with exchange transfusions after the injection of. 
doses of endotoxin survived longer than untreated control. 
dogs or corticosteroid-treated animals. Based on these” 
experimental observations, Levinson and Hume treated 
four patients with endotoxin shock by exchange blood 
transfusion. Although some clinical improvement was 
noted, all the patients eventually died. o 

In order to increase the effectiveness of exe 
transfusion in the treatment of hepatic coma, 
thorough method of removing the patient’s blo 
subsequently replacing it with fresh blood h 
proposed by Klebanoff et al.” Their technique con 
cooling and exsanguination, followed by perfusion 
patient with a cold crystalloid solution until the hemate 
level approaches zero. Reinfusion of fresh whole blood and 
rewarming of the patient to a near-normal body tempera- 
ture completes the procedure. This technique is referred to 
as total body washout (TBW). These investigators? 
suggested the possible application of TBW for the treat- 
ment of endotoxin shock. We have previously evaluated 
TBW in animals in our laboratory" and have found it to be 
a safe and effective method of removing plasma-bound 
substances, such as barbiturates and bilirubin, from the 
circulation. Thus, we decided to evaluate the effectiveness 
of TBW for the treatment of endotoxin shock ey the 
following controlled animal study. i 
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gram of total body washout in a rabbit. 








MATERIALS AND METHODS oxygenator was primed with 40 ml dextran 40 (Rheomaerodex), 90 
Controls ml of lactated Ringer solution, and 5 ml of 7% sodium bicarbonate © 
solution, and then connected to catheters that had been placed i 
femoral artery and jugular vein. Another catheter was introduced 
into the right carotid artery and connected to a strain. gaug 
transducer to monitor blood pressure during perfusion. Afte 
heparin sodium administration (5 mg/kg), the cooling perfusio: 
was initiated slowly and maintained at pump flow rates of 50 to 
ml/min. The ECG and blood pressure were cont: imuously 
tored. The animal was placed on a scale to moniter body weig h 
continuously in order to regulate the inflow and cutflow balane 
precisely (Figure). When the muscle temperature reaehed 25 C, the. 
perfusion was suspended and the venous cannula allowed to drain. 
freely, while infusing perfusates into the arterial line, It require 
350 to 450 ml of perfusate to decrease hematocrit level to less than 
1%. Another miniature pump oxygenator circuit was primed with 
cross-matched homologous blood; it was connected to the animal 
and rewarming perfusion begun. After the body temperature 
reached 30 C, an infrared light was added to hasten rewarming. © 
When the temperature reached 37 C, the bypass was stopped. and — 
all cannulas except the monitoring catheters were removed. Eac 













roup Seventeen New Zealand white rabbits, each weighing 
roximately 2.0 kg, were anesthetized by a gas mixcure (Q, 

nd 3% halothane) via an endotracheal tube placed through a 
tracheostomy. Two catheters were placed, one (5F) in the femoral 
y and the other (10 F) in the superior vena cava through the 
ilar vein to monitor blood pressure and central venous 
(CVE). The plectrocardiógram: s was mipnitored by stan- 








nüscle. After baseline blood pressite, € VP, EC G, body 
“blood gases, and pH and hematocrit level were 
E coli endotoxin, 5 mg/kg of ody weight, was 














Total Body Washout Only animal was then observed for 12 hours. 
Group’ 2.-In order to establish the technique and mortality of Bus 
S the procedure itself, 17 normal rabbits underwent TBW without Total Body Washout With Endotexin 
endotoxin: Group 3.—Endotoxin, taken from the same viai as in 


The pump oxygenator circuit employed consisted of a miniature group 1, was injected intravenously (5 mg/kg) int 
bubble oxygenator, a heat exchanger, a finger pump, and a Dacron hours later, ue Were treated. with TBW, usin 
wool blood filter. Anesthesia was induced asin group 1 1. Tae piinp: ae 
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Hsien Total Body Washout — — 
E Values. Cooling _ Washout “Warming 
easure, mmHg ~ < 76.4499. > 4218.7 225495 56.8 £9.5 
ae ; 7.46 = 0.06 es 7.51 +0.09 a aero TATE COB. 
36.2 + 3.3 17.2 + 3.36 <0.5 24023 . 
































Table 2.—Results in Group 3 





















Two Hours After One Hour After 
Baseline Values Endotoxin Injection Total Body Washout 













































































` Body Blood Blood Blood 
Weight, Pressure, Hemato- Pressure, Pressure, Hemato- 
kg mm Hg pH crit, % mm Hg pH mm Hg pH crit, % Results 
2.3 75 7.38 35 35 7.31 30 7.18 22 Died, myocardial bleedit 
12 70 7.42 31 40 7.26 abe kes Lh Died, gastrointestinal ble 
18 70 7.45 38 50 7.42 35 7.28 21 Died, gastrointestinal ble 
aa i and pulmonary edema 
4° 20 85 7.54 35 80 7.53 65 7.33 —_ Died, gastrointestinal bleedin 
citi i and pulmonary edema 
re 27 85 7.40 32 55 7.36 75 7.40 25 Survived 
Boos 22 75 7.39 40 45 7.28 55 7.41 23 Died, heart failure? 
es 23 85 iea 36 50 7.50 85 7.42 25 Survived 
ee BE 2:6 75 7.44 35 75 7.43 65 iss 31 Survived 
9 2.6 79 7.62 40 70 7.52 75 see 36 Survived 
0 2.6 85 7.42 36 80 7.38 75 7.34 24 Survived : 
1 21 80 7.41 30 65 7.29 60 7.40 22 Died, no findings 









































2:0 70 35 65 7.29 65 








Died, pulmonary edema 


Survived 






Survived ; 
Died, gastrointestinal bieedir 


RESULTS 









Group 
1 (Endotoxin) 


2 (Totat body 
washout) 17 


3 (Endotoxin + 


jock did not develop in three of the 17 rabbits in group 
44 died as a result of endotoxin shock with a 
ity of 82%. The mean survival time of the animals 
ied of shock following endotoxin administration was 
+ <0 heurs. Length of time between endotoxin injec- total body 
n amd the onset of hypotension (defined as 30% reduc- washout) 
or from the baseline blood pressure) was 3.00 + 1.30 * P< 005. 
woup 2 rabbits treated with TBW were found to a Dacron wool blood filter in the arterial infusion 
lérate the procedure well. Cooling bypass required The results of experiments in group 3 are show 
approximately 30 minutes and rewarming approximately 2. Nine rabbits in this group survived. The mortali 
90 minutes. The washout procedure itself required approx- was significantly lower (P < .005) than that of th 
imetely 10° minutes. Notable bradycardia was noted in all group (82%) (Table 3). The blood pressure and arterial p 
aniaas during hypothermia, but ventricular fibrillation of the survivors returned toward baseline values afi 
d ao develop in any of the rabbits. Blood pressure was TBW treatment, whereas the blood pressure and pH o 
a-atained at or above 35 mm Hg throughout the proce-  nonsurvivors failed to return to baseline values (Table 4) 
ure. Hematocrit level fell from 36.2 + 3.5% to 0.5% Ey 
g asanguinous perfusion. On completion of bypass, COMMENT ee 
crit reading returned to 24.0 + 2.8% (Table 1). The hemodynamic responses to endotoxin in rabbits — 
group 2 animals treated in this manner survived. differ from those in humans in some aspects.™" — 
hs in this group were the result of overhydration However, since the purpose of this study was to remove _ 
assive thromboembolism in one. These prob- endotoxin from the circulation rather than to study the 
vercome by precise balancing of the infusion hemodynamic effects, the use of rabbits in our study 
from the venous system, a and the insertion of | appeared Justified. E 
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pH o 
7.40 = 0.06 
7.7 = 0.08 
NS 


‘Blood Pressure 
a 79.355 
o8 oo 68248 

; NS 














mtly, several investigators evaluated mechanical 
alatory assistance in the treatment of endotoxin shock. 
et al’ treated dogs with a membrane oxygenator 
animals had been given lethal doses of endotoxin. 
vestigators stated that the hemodynamics of these 
were appreciably improved during membrane 
“oxygenator support, but all the animals died when they 
re removed from the bypass. 

Berger et al’* successfully employed intra-aortic balloon 
pulsation in two patients in septic shock. Both 
| had a previous history of myocardial infarction 
and sept cemia developed with cold extremities, oliguria, 
otension. Immediately after the institution of 
-aortic balloon counterpulsation, blood pressure 
proved and these patients were successfully weaned 
rom the balloon assistance. These investigators postulated 
hat the diseased hearts in their patients failed to meet the 
manded increase on cardiac output from the septicemia 
t counterpulsation improved cardiac performance. 
me group of investigators unsuccessfully treated 
ore patients in septic shock by intra-aortic balloon 
sation. These patients did not have clinical signs 
d peripheral perfusion as did the first two 
essfu patients. These investigators postulated that if 
ca dine, output in patients with endotoxin shock is 
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Blood Pressure ‘pH Blood Pressure pH 
“65.629.5 7.37 = 0.09" 73.952 7.40% 0,05 
55.6 + 14.5 7.35. 0.08 BST 16.4 7.32 + 0.07 

NS NS <.01 <.001 


































maximally increased, as clinically evidenced by warm: 
extremities, balloon pumping adds little to circulatory 
failure, 

It should be noted that the objective of the above- : 
mentioned methods of mechanical circulatory assistance 
differs from ours. The objective of these investigators was _ 
to support the failing circulation until the patient’s own. 
defense system detoxified endotoxin, whereas our tech- 
nique actively removes endotoxin from the patient's o 
body. í 

The significantly improved survival with cur washout 
technique i in endotoxin shock is encouraging. The hypoten o 
sion and metabolic acidosis seen in the nonsurvivors after 
TBW may indicate that irreversible cellular damage had 
already taken place prior to TBW treatment: 

In conclusion, these studies indicate that endoto: 
shock might be reversed by TBW if this modality is appli 
prior to the onset of irreversible cellular damage: i 
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Dextran 40—-LMD, Rheomacrodex, Rheotran. 
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nial carotid arterial obstructive disease has been 
ost commonly associated with transient cerebrovas- 
ficiency. A nonobstructive, frequently overlooked 
cerebral ischemia is cardiac dysrhythmia. We have 
is by observations of experimental animals and of 






and pressure in the carotid arteries of dogs were 
lecreased by mechanically induced premature ven- 
ctions. The significance of the cardiogenic contri- 
itered cerebrovascular perfusion was studied by 
prachial plethysmography in 210 patients suspected 
f having carotid arterial insufficiency. 

patients, 62 demonstrated abnormal ocular piethys- 
recordings, and of those, nine had dysrhythmias 
with significant deficits of ocular perfusion. Five 
ose recordings were technically suitable for publica- 
ented to demonstrate the bizarre ocular plethysmo- 
recordings seen during the dysrhythmic cycle. 

g 111:787-791, 1976) 


















rvcal carotid arterial obstructive disease has been the 
ity most commonly associated with transient 
ai episodes. However, cardiac dysrhythmia may be a 
frequently overlooked nonobstructive cause of transient 
cerebrovascular insufficiency. Simultaneous ocular and 
o brachial plethysmographic (OPG/BPG) evaluations of 
ae _ patierts with marked cardiac dysrhythmia have disclosed 
id concomitant bizarre excursions in the pulsatile intraocular 
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ct of Cardiac Dysrhythmia 
Cerebral Perfusion 


pressure. Although originally thought to be artifac ua ; 
these abnormal deviations in pressure were. found te 
synchronous with each abrupt variation in normal card 
rhythm. H 

To obtain a better understanding of the hemod 
reflected in the ocular and brachial plethysmog 
during cardiac dysrhythmia, the ipeeetiante t 
the animal laboratory. 


MATERIALS AND METHODS 


In spite of the fact that the canine carotid anaton 
unlike the human carotid anatomy, pressure relationshi 
the ophthalmic artery, which arises from the external € 
artery, have been related to the pressures in the region oft t 
carotid sinus and the aorta itself. : 

In man, the common carotid artery pressures are manomett 
cally related to those measured in the aorta. Simi 
ophthalmic artery acts as a reflective manometer on ‘thi 
branch of the carotid artery. This concept has led to th 
ment of ocular plethysmography as a means of detect: 
pressure drops in the carotid/ophthalmic arterial trees 
of obstructive lesions occurring in these arterial channel 
measurement of pressure relationships in the ephthalmi 
(in the absence of obstructive vascular processes) will p 
means of determining anterior cerebral perfusion pressu 
terns in the more distal branches of the internal carotid arteries as 
well as in the anterior branches of the circle of Willis: = 

On the basis of this hypothesis, five intact dog preparations 
were studied in the animal laboratory. A high-speed strip char 
recorder was used to monitor pressures in the left ventricle, aorta, 
and the carotid at the level of the carotid body. Pulsatile blood flow 
was recorded from the systemic mesenteric and coronary arteries 
as well as from the ascending aorta. These pressures and. blood 
flow measurements were recorded synchronously with the ele tro 
cardiogram (Fig 1). Stable ECG and’ pressure and blood flos 
conditions were recorded for a period of time. A- mec i anical 
stimulus was introduced to the epicardium over the apex of the left 
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Fig 1.~Recording of hemodynamic measurements in dog before 
= cardiac stimulation. 


_ ventricle to create a mechanically induced premature ventricular 
: contraction (PVC). 
The subsequent marked fall in pressures and reduction of blood 
flow to zero at all sites were recorded (Fig 2). The heart was then 
allowed to restabilize, followed by introduction of a rapid series of 
mechanical stimuli to the epicardium, which resulted in a concom- 
ant series of ventricular contractions that prevented atrioven- 
ular transfer and ventricular filling. These “empty” contrac- 
is Served to extend the normal period between cardiac eycles by 
approximately 2'2 times, and the monitored pressures dropped 
Ww those recorded during the single PVC experiment (Fig 3). 
anically stimulated contractions in one animal extended the 
riod between “normal” cycles to approximately 4.0 cardiac 
cles: 
In order to relate the animal data to clinically applicable 
“information, data from 210 patients with carotid arterial insuffi- 
_ ciency suspected by history were studied. Simultaneous ocular and 
brachial plethysmographic measurements were performed uni- 
laterally, the former done to elicit the level of pulsati’e ocular 
perfusion, and the latter used as a timing reference to determine 
¿route of perfusion. A specially modified indentation tonometer, in 
whieh the excursion of the plunger paralleled the variation of 
lood volume during the cardiac cycle, was used for OPG. 
ttrocardiogram rhythm strips were recorded on patients in 
| the BPG recordings had demonstrated a dysrhythmia. 


RESULTS 
Animal Studies 


Normal diastolic pressure was reduced by 29% as a result 
of the occurrence of one premature ventricular contraction. 
f the period between “pumping” cardiac cycles was 
extended to 3.0, then instantaneous diastolic pressures 
were found to be reduced by 42%. 

The animal studies confirmed prior work showing reduc- 
-tion in diastolic pressures and mean pressures when there 
- was an interruption or extension of the periodicity of the 
cardiac cycle. These findings provide an explanation for 
the morphologic changes observed in the human OPG. 


Patient Studies 
The 210 patients presented the following characteristics: 
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Fig 2.—Recording of hemodynamic measurements in dog during 
single artificially induced premature ventricular centraction. 


Fig 3.—Record of hemodynamic measurements in dog during 
multiple artificially induced ventricular contractions. 





there were 114 women and 96 men, with an average age of 
65 years (range, 27 to 85). All patients were seen for 
evaluation by noninvasive means because of symptoms 
believed to stem from cerebral ischemia on a hemodynamic 
basis, or on the basis of cerebral embolization from ath- 
erosclerotic plaques in the carotid artery. 

In 62 patients (29.5%) the OPG tracings were abnormal, 
and nine of these exhibited significant OPG changes 
reflecting serious cerebral perfusion deficits during 
periods of dysrhythmias (as seen by ECG). The remaining 
53 had normal ECG. 

Normal OPGs were seen on routine examination in 148 
patients (70.5%). Of these, 117 had normal ECGs, at least at 
the time of testing. The other 31 showed intermittent 
dysrhythmias, during which the OPG also showed changes. 
These afterward returned to normal during periods of 
normal rhythm. 

Interpretation of the OPG tracings in the dysrhythmic 
patients suggests a reduction of diastolic pressures of 25% 
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é —Patient 1. Simultaneous recording of ocular and brachial 
ysmegram (top) and electrocardiogram (bottom). 
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Table 1. The data indicate whether the OPG/ BPG findings 

were abnormal or normal, and also show that the ECG 
revealed an occasional or frequent dysrhythmic event. The 
balance of information presented in the table illustrates 
the history and symptoms reported about each patient at 
the time of examination. e 

Data obtained from patients 5, 16, 22, 34, and 37 were. 

found to: be technically suitable for publication, and are — 
therefore relisted with additional ECG findings in Table. 2. 
Plethysmographic and electrocardiographic recordings of. 
patients 1 and 3 are shown in Fig 4, and 5, respectively. 


COMMENT 


It has long been recognized that transient focal and 
generalized neurological disorders result from bradycardia 
in heart block and from changing cardiac arrhythmias as 
exemplified by the Adams-Stokes syndrome. 

In 1926, Barnes’ reported on a large series of patients in. 
whom neurologic disorders developed as a result of rapid 
arrhythmias. Corday et al’ described an association of » 
paroxysmal supraventricular or ventricular tachycardia 
with the subsequent acute onset of hemiplegia. Corday and. 
Irving’ induced cardiac arrhythmia in the dog while. 
internal carotid artery blood flow was measured in the 
exposed vessels by means of an electromagnetic flow ` 
meter. These studies showed that premature systoles and 
rapid cardiac arrhythmias may cause a marked reduction 
in the cerebral blood flow, with subsequent cerebral angio- 
spasm that persisted for a prolonged period of time. 
Frequent premature atrial systoles caused a reduction of 
the internal carotid flow of 7%, while frequent premature’. 
ventricular systoles caused an average reduction of 12%. 
Premature ventricular systoles caused the longest. reduc- 
tion in flow, with a marked lessening in the eardiac output 
and systemic blood pressure as well. Rapid supraventric- 
ular tachycardia resulted in a decrease in flow of 14%, and 
atrial fibrillation demonstrated a reduction of about, 28% 
Hypotensive shock from ventricular tachycardia shov 
expected decrease in cerebral blood flow of betwe 
and 75%. It is significant that when these arrhyt mias 
were interrupted, the resistance to flow persisted. 

Benchimol and his associates’ studied the eff 
ventricular tachycardia on carotid arterial blood 
velocity by means of the Doppler ultrasonic flow meter 
catheter. This work revealed a direct correlation between _ 
the ventricular pacing rate and the percentage of deeline of 
peak carotid arterial blood velocity. 

Each study has contributed to the understanding of the 
effects of cardiac irregularities on cerebral perfusion. The 
decreased cardiac output resulting from decreased diastolic 
cycle length, reduced left ventricular filling, and dimin- 
ished stroke volume resulted in cerebral vascular insuffi- 
ciency, and, in some cases, clinical evidence of cerebral 
dysfunction. Several other authors have suggested that 
various cardiac arrhythmias might well be a frequently 
overlooked cause of transient ischemic attacks.**’ Some 
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icates ocular plethysmography; BPG, brachial 
ion ECG. F indicates frequent: O, occasional. 








Ocular 
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Physical 
Examination 





History 























Electrocardiogram 





pletrysmography. Minus sign indicates normal findings; plus sign, abnormal findings. n 
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Cardiac Output 








Repeat amaurosis 
fugax, left eye 


Left carotid bifurcation 
bruit; blood pressure, 
165/90 mm Hg 





Bizarre excursions with 
each premature ventric- 
ular contraction 







Multiple premature ven- 
tricular contractions 


10% 15% / pre- 
mature ventric- 
ular contraction 








‘Transient ischemic 
attack, cardiac 
arrhythmia for 

five years. 


Right common 
carotid bruit; 
blood pressure, 
190/120 mm Hg 


Bizarre excursions of 
pulsatile intra- 
ocular pressure 







Premature atrial 
contraction, trigeminy 


0%: /irregular 
beat 








‘Frequent bilateral 
amaurosis fugax, 


Bilateral bruits; 
ophthaimody- 


Bizarre excursions with 
each premature ventric- 
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Multiple premature ven- 
tricular contractions 


10% -18% / pre- 


mature ventric- f 

















month; diabetes; 


blood pressure, 
at al fibrillation f 


: 180/75 mm Hg 





= pulsatile intra- 
ocular pressure 















`< slow ventricular re- 
sponse, occasional 


premature ventricular 5 


contraction _ se 


drop syndrome, namometry equal: ular contraction, de- ular contraction k 
30-year paroxysmal blood pressure, creased ocular plethys- fe 
fhe tet -atrial tachycardia 170/120 mm Hg mogram amplitude eee : 
~84/75/F. — Amaurosis fugax, Ophthalmody- Bizarre excursions of Atrial fibrillation with 20% -30% 
: ee iont eye; vertigo nhamometry equal; pulsatile intra- tapid ventricular. Pree 
; : i f blood pressure, ocular pressure response 
: ne : 142/78 mm Hg BS EESE co $ 
3TATI/M: Amaurosis fugax, Bilateral bruits; ~ Bizarre excursions of ~ Atrial fibrillation with- 20% © 





ii oleate a 






lished t permit constancy of blood ae at 
poor correlation between the histopathological 


€ vance of poe blood flow anne changes in 
ressure. The concept that ischemic hypoxia causes 


pein to ae DREAN (which may still be vi- 
when circulation is restored. Increased blood 
caused by a shift of fluid from the extracellular to 
cellular phase, intravascular sludging and clotting, 
schemic rise in intracranial pressure, probably all 

te to the no-reflow phenomenon." Postischemic 

ion poses a severe limitation on the recovery from 
schemia. The susceptibility of the brain to anoxia 

ered to be the limiting factor for resuscitation 


ous studies have suggested an associati 

conditions of diminished cardiac’ output, si 
decreased carotid blood flow, and reduced cereb 
sion. The reduction in volumetrie carotid blood flow 
pressure associated with artificially induced cardiac i 
ularities in experimental animals lends objective evide 
to this theory. a 

The study of clinical patients who have symp oms 
transient neurological dysfunction and signs o 
rhythmia by ocular and brachial plethsymogr: 
demonstrated a marked correlation between th 
rhythmic cardiac event and altered cerebral perfusion 
diagnostic and prognostic importance of the i 
scribed deserves notice, and merits corrobo atic 
differentiation between obstructive and nonob: 
causes of cerebral vascular insufficiency. It is concluded 
that prolonged ECG monitoring (such as by the Holt 
system) should be performed whenever transient card 
irregularities are suspected as the reason for -eereb 
dysfunction. Ocular and brachial plethysmography pro- 
vides the objective indication for such monitoring, andan 
aggressive approach to the treatment of the dysrhyth 
in patients with an otherwise normal plethysmogra 
avoid dangerous contrast studies. ue 

Teruo Takano, MD, and the staff of Dr Eliot Corday’s Card 
Research Laboratory of the Cedars-Sinai Medical Center supplied 
animal preparations used to support this article. John Vyde 


staff of the Vascular Diagnostic Service at the Cedars-Sinai M 
assisted in the clinical studies. 


References 


armes AR: Cerebral manifestations of paroxysmal auricular tachycar- 
; Med d Sei 171:489-493, 1926. 


Neurol Psychiatry 69:551- 570, 1953. 
orday E, Irving DW: Effect of cardiac arrhythmia on the cerebral 


; RY. 

cic Ann Intern Med 4T: 7:626-639. 1957. 

"T. Rockenberg SF, Corday E: Etiology of the transient cerebral stroke. 
2005-2008, 1957. 

8: Yamaguchi T, Waltz AG, Okazaki H: Hyperemia and ischemia in 


experimental cerebral infarction: Correlation of histopat 
regional blood flow. Neurology 21:565-578, 1971. 

9. Waltz AG: Effect of blood pressure on blood flow in: i 
nonischemic cerebral cortex. Neurology 18:613-621, 1968. ; 

10. Corday E, Rothenberg SF, Irving DW: Cerebral angiospa n: 
of the cerebral stroke. Am J Cardiol 11:66-71, 1963. 

11. Dinsdale HB, Robertson DW, Haas RA: Cerebral blood 
hypertension. Arch Neurol 31: 80-87, 1974. 

12. Stockard JJ, Bickford RG, Myers RR, et al: Hypoten 
changes in cerebral function during cardiac surgery. Stro 
1974. 

13. Teraura T, Meyer JS, Sakamoto K, et al: Hemodynaiié ad 
concomitants of brain swelling and cerebral edema due to 
cerebral infarction. J Neurosurg 36:728-744, 1972. 


Dysrhythmia—Sand et al 791 














a quick reference 
to the AMA’s large collection 
of medical films 


and its yours free 
with the coupon below 


ou’ll find nearly 100 pages of on loan basis for a slight service 
medical motion picture titles and charge. 

lescriptions in this new catalog— 
00 titles and many of 
d new! All are available 


Reserve your copy today— 
supply is limited. 


American Med cal Association a 
535 N. Dearborn St. 

Chicago, Ill. 60610 

ATTN: Dept. cf Audio Visual 
Self Learning Programs. 


Piease send me your catalog: 
AMA Medicai Health Film Library 
1976 when it’s ready. 


Name 7 eee Leena Meee 





Title aes 





Organization 








Address l a 
City — 
State/Zip _ 








i ie i eines ee a: Sin: ine Sen: mk am a ee ee: A a AER i an Hae se es HOE See Sie in oe 






‘inti i Sk Ate eis ss ie Sh n N ee Se ke Hee NE NRO AIO LE NE I NR OL te 





should not be used in patients known. to be 
sensitive to this or simiar local anesthetics, 


WARNINGS: Tigan may produce drowsiness 
Patients should not operate motor vehicles or 
other dangerous machinery until their individ: 
ual responses have bees determined. Reye's 
Syndrome has been asscsiated with the use ol 
Tigan and other drugs, including antiemetics, 
although their contribution, if any. to the cause 
and course of the disease hasn't been estab 
lished. This syndrome ie characterized by an 
abrupt onset shortly foltowing a nonspeciti¢ 
febrile iliness, with persistent, severe vorniting, 
jethargy, irrational behavior, progressive 
encephalopathy leading to coma, convulsions 
and death. 

Usage in Pregnancy: ‘rimethobenzarnide 
hydrochloride was studied in reproduction 
experiments in rats andérabbits and no terä- 
togenicity was suggested. The only effects 
observed were an increased percentage af 
embryonic resorptions or stillborn pups in rats. 
administered 20 mg arid 100 mg/kg and in- 
creased resorptions in rabbits receiving 100 
mg/kg. In each study these adverse effects 
were attributed to one oF two dams: The rele 
vance to humans is not known. Since there is 
no adequate experiencesn pregnant or iactat~ 
ing women who have received this drug, safety. 
in pregnancy or in nursing mothers has not 
been established. 2 


PRECAUTIONS: During:the course of acute 
febrile iiness, encephalitides, gastroenteritis, 
dehydration and electrowte imbalance, espe- 
cially in children and the eiderty or debilitated, 
CNS reactions such as «pisthotonos, convul- 
sions, coma and extrapyramidal symptoms 
have been reported wit and without use of 
Tigan or other antiemetix: agents. In such dig- 
orders caution should be exercised in admin- 
istering Tigan, particularly to patients who have 
recently received other CN5-acting agents: 
(phenothiazines, barbitueates, belladonna de 
rivatives), It is recommended that sever 
emesis should not be treated with an antl 
emetic drug alone, where possible the cause 
of vomiting should be established, Primary erm 
phasis should be directed toward the restora- 
tion of body fluids and electrolyte balance, the 
relief of fever and reliefiof the causative dis- 
ease process, Overhydration should be 
avoided since it may result in cerebral edema. 
The antiemetic effects:cf Tigan may render 
diagnosis more difficult im such conditons: as 
appendicitis and obscure signs of toxicity dui 
to overdosage of other chugs. Si 


ADVERSE REACTIONS: There have been 
reports of hypersensitivity reactions: and 
Parkinson-like symptoms. There have been irn 
stances of hypotension reported following par- 
enteral administration to surgical patients 
There have been reports of biood dyscrasias,, 
blurring of vision, coma,convulsions, depress. 
sion of mood, diarrhea, disorientation, dizzi- 
ness, drowsiness, headache, jaundice, muscle 
cramps and opisthotonas, if these occur, the 
administration of the drug should be discon 
tinued. Allergic-type skim reactions have been: 
observed; therefore, the drug should be. dis- 
continued at the first sigreof sensitization. While 
these symptoms will u: fy disappear spor- 
taneously, symptomatic treatment may be in- 
dicated in some cases. 


NOTE: The injectable form is intended for intra- 
muscular use only; it is mot recommended for 
intravenous use 


HOW SUPPLIED: Suppositories, Pediatric, 100 
mg, boxes of 10. Suppositories, 200 mg, boxes 
of 10 and 50. 

Ampuls, 2 mi, boxes ef 10. Multiple-Dose 
viais, 20 ml. Thera~tect® (Disposable 
Syringes), 2 mi, boxes of 10. Capsules. 250 
mg. bottles of 100 and G00; 100. mg, bottles. 
of 100. ; 



















































































laboratories 
Bristol, Tennessee 37621: 





TIGA 


p.rn. 


¢rimethobenzamide HCI) 


or reliable control of postoperativ 
nausea and vomiting 


Nausea and vomiting may seriously disrupt 
the course of recovery from surgery. Torn 
utures, fluid and electrolyte imbalance, and 
sturbed digestive function are among the 
moward consequences of unchecked nausea 
nd vomiting. 
-o Tigan is a specific antiemetic-antinauseant, 
-With no other indications. Its action is so 
‘smooth and gentle that patients seldom 
experience any effect but the relief of nausea 
vomiting Tigan was designed to give. 
. Side effects are not unknown in 
.padents taking Tigan, but these effects 
are seldom sufficient to require with- 
¿drawal of therapy. (Please see prescrib- 
ing information.) 
The instruction, “Tigan 200 mg LM., 
p-on.q6h for nausea” on your patients’ 
charts should help keep their recovery NDE HEY W 
‘smooth and unruffled by disturbances ($Æ TIGAN“ 200 m$ 
r from emesis or from antiemetic BM Simethobenzamid? 
side effects. 3 Qmi=20009 


‘TIGAN injectables 


(trimethobenzamide HCI) 
forprompt relief 
- Qf postoperative nausea and vomiting 


mp. 
Thera-Ject* Disposable Syring 
*Tigan injectable forms are. 
contraindicated in children, 
Please see adjoining page for Brief Summary: 





INJECTION, equivalent to 10 mg metaraminol per ml ® 


ramine 


Indications: Based on a review of this drug by the National Acadamy of 
Sciences-National Research Council and/or other informaticn, FDA has 
classified the indications as follows: 

Effective: ARAMINE is indicated for prevention and treatment of the acute 
hypotensive state occurring with spinal anesthesia. Adjunctive treatment of 
hypotension due to hemorrhage: reactions to medications: surgice! com- 
plications; and shock associated with brain damage due to trauma or tumor. 
“Probably” effective: It may also be useful as an adjunct in the treatment of 
hypotension due to cardiogenic shock or septicemia. 

Final classification of the less-than-effective indications requires further im- 
vestigation. 


Contraindications: Use should be avoided with cyclopropane or halothane 
anesthesia, unless clinical circumstances demand such use. 

‘Precautions: Use with caution to avoid excessive blood pressure -esponse 
Rapidly induced hypertensive responses have been reported to caise acute 
pulmonary edema, arrhythmias, and cardiac arrest. Use with cauticn in cigitalized 
patients, since the combination of digitalis and sympathomimetic amines 1s capa- 
ble af causing ectopic arrhythmic activity. Treat cirrhotic patients cau“iously, if 
diuresis ensues, restore electrolytes. Fatal ventricular arrhythmia has been re- 
ported in one patient with Laennec’s cirrhosis. In several instances. vent icular ex- 
trasystoles that appeared. during infusion have subsided promptly on reduction of 
infusion rate. Since metaraminol has prolonged duration of action. a cumulative 
effect is possible, leading to prolonged elevation of bleod pressure ever with dis- 
continuation of therapy. Monoamine oxidase inhibitors have been reported to 
potentiate action of sympathomimetic amines. 3 
When vasopressor amines are used for tong periods, resulting vasoconstriction 
may prevent adequate expansion of circulating volume and may cause perpetua- 














tion of the shock state. Plasma volume may be reduced in all types of shock, and 













r  (Metaraminol Bitartrate | MSD 
avasopressor with positive inotropic eect 


measurement of central venous pressure is the most useful means of assessing 
the adequacy ot the circulating blood volume: blood or plasma vclume expanders 
should be employed for hypotension or shock due mainly to decreased circulating 
volume Because of its vasoconstrictor effect, metaraminol should be used with 
caution in heart or thyroid disease, hypertension, or diabetes. Sympathomimetic 
amines may proveke relapse in patients with history of malaria, 

Adverse Reactions: Sinus or vertricular tachycardia, or other arrhythmias, 
especially in pavients with myocardial infarction. Abscess formation, tissue 
necrosis. or sloughing may rarely follow use. In choosing the sitenf injection, it is 
important to avo d those areas recognized as nofsuitable for use of any pressor 
agent. and to discontinue infusion immediately if infiltration or thrombosis oc- 
curs. The larger veins of the antecubital fossa or the thigh are preterred to veins in 
the dorsum of the hand or ankle veins. particularly in patients with peripheral 
vascular disease, diabetes mellitus, Buerger’s disease, or conditrans with coexis- 
tent hypercoagulability 

Note: Response to vasopressors may be poor in patients with eoaxistent shock 
and acidosis. Established methods of shock management, suc blood or fluid 
replacement when indicated, and other measures directed to the specific cause of 
the shock state elso should be used. On/y Sodium Chloride Infection or 5 per 
cent Dextrose Injection should be used as a diluent. i 

How Supplied: Injection. in 1-mi ampuls and 10-ml vials, containing per ml: 
metaraminol bitertrate equivalent to 10.0 mg metaraminol; inactive ingredients: 
sodium chloride, 4.4 mg: water for injection, q.s. ad 1.0 ml; and 





0.15% methylparaben. 0.02% propylparaben, and 0.2% sodium 
bisulfite added as preservatives. 


For mare detailed information, consult your MSO repre- 


sentative or see full ey information. Merck Sharp 
& Dohme, Division of Merck & Co., Inc. West Point, Pa. 


19486 





HM 





iiatior: of peptic esophageal strictures visually controlled 
means of fiberoptic endoscopy was carried out in 16 patients. 
h “was performed by passing the woven silk bougies 
the endoscope, so that the process could be observed 
The technique affords a better view of the procedure 
‘a wider visual angle and because the field of vision is 
by the bougie, as would be the case with the rigid 
‘The size of the bougie employed is not limited by the 
he endoscope. All 16 patients, with and without subse- 
undergoing Nissen fundoplication, were able to eat a 
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E modern surgical treatment of peptic esopha- 
1 strictures emphasizes correction of the underly- 
2, bougienage is still an important adjunct." 
table techniques of stricture dilation may be clas- 
‘two broad groups, depending on the method of 
‘ke first group includes methods controlled by a 
r string or wire preinserted into the stricture so that 
atia cen be performed subsequently without visual 
yw. the second group, bougienage is carried out 
ien, but without a preinserted guide. The appeal 
tter method lies in the direct visual control. In this 
al technique, small bougies are passed through the 
€ rigid endoscope to initiate dilation of a dense 
Once a patent lumen has been established and 
certain size, further dilation may be earried out 
hh mercury-filled bougies such as the Hurst 
ts." The incidence of serious complications attending 

through rigid endoscopes varies inversely with the 
expertise. In highly skilled hands, risks are said 
imal.“ Unfortunately, such is not the experience 
training centers. Superior statistics from personal 
‘reflect perfection in technique rather than the 
herent safety of the procedure. Indeed, reviewing the 
progress im esophagoscopy in 1970, Hirschowitz stated that 
“cr = vision esophagoscopy (using the rigid esophago- 
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hazards‘than are other diagnostic endoscopic proced res 
It was believed that the procedure should: be r 
exclusively for retrieval of foreign bodies and dilatio 
dense strictures. Since his review, fiberoptic endosco 
undergone remarkable progress. Currently, ma 
dures, including removal of foreign bodies, are g 
with relative ease and minimal risk using the fi 
endoscope. In this article we report a new techni 
dilation of esophageal strictures, employing the: fibero 
endoscope, which we believe offers many important adva 
tages over the use of the rigid instrument. 


TECHNIQUE 


The dilation may be performed in the endoscopy room, withthe — 
patient under sedation. Premedication consists of atropine and 
meperidine hydrochloride. A topical anesthetic is applied to the 
oral pharynx. With the patient lying on his left side, an en 
viewing fiberoptic endoscope is passed into the esophagus: Endo- 
scopic examination of the whole esophagus is carried out, paying 
special attention to any evidence of mucosal inflammation, 1 
ation, diverticulum, and trauma related to previous atten p 
dilation. Biopsy should not be carried out at this ses: 
neoplasm should have been rigorously ruled out previousl 
the tip of the endoscope positioned in the dilated esopha. 
em above the stricture (Fig 1), a well-lubricated, flexibil 
silk bougie (eg, Jackson) of suitable size is guided by tw 
the left hand behind the epiglottis and passed through the 
pharyngeal sphincter into the esophagus alongside of 
scope, while the assistant makes certain that the endose 
displaced in the process. The cricopharyngeal sphincte 
relaxed while the endoscope is in place, so that thi 
procedure is easily performed. It is important to prote 
gum of the patient (if edentulous) with gauze, since 
handle ef the bougie may otherwise cause abrasior 
Bougienage of the stricture is then carried outs 
progressively larger bougies. After completion of dilations, the 
resulting state of the stricture may be surveyed closely after n 
rinsing of the area with a jet of water from the endoscope.: 

A total of 16 patients with peptic strictures have been treated by 
this method with satisfactory results. Five of these patient: 
dilation only, while 11 had dilation followed by Nissen fundoplica 
tion. Maintenance dilation (Hurst bougie) was done in fo í 
operated patients. Pretreatment diet was either li 
patients) or semisolid (four patients); a regular diet was tolera 
by all patients after treatment. Follow-up period: was bet 
and 18 months. The following cases are presented to: illustrate the 
various aspects of the technique. eee 


REPORT OF CASES 


Case i.—A 49-year-old man underwent revagotomy and antrec: : 
tomy i in 1974 for recurrent duodenal uleer disease wo years after.a 
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Fiberoptic: 
Endoscope 


Fig 1.—Placement of Jackson bougie 
under. fiberoptic endoscopic control. 


Fig 2.—Roentgenogram (anteroposterior 
view) of stricture of lower end of esopha- 
gus and esophagojejunostomy in case 1. 


Fig 3.~Esophagogram after dilation in case 1. Fig 4.—Esophagogram before dilation in case 2. 





















‘ operation.fer vagotomy and pyloroplasty. Postoperative- 
eoped marked gastroesophageal reflux accompanied by 
sophagitis. Investigations subsequently established the 
i cat ee o for which total peme 


dies canfirmed stenosis of A I EE (Fig 
a of ae stenosis was carried out with sete 


sits at six months; without need for maintenance 


of dysphagia over the last several years. He underwent a thor 
oi ploratian i in 1973 because the appearance of his. ccophagon 











examinations (Fig 4). Repeated biopsy and cytology 
were negative for malignant change. Endoscopy indie: 
parastricture diverticula, which explained the appearance 
esophagogram and possibly his inability to self-dila 
Hurst bougie (Color Fig 2). Dilation was carried 4 
fiberoptic endoscopy in multiple sessions to 40 F (] 
his symptoms were dramatic, and he refused surgical 
reflux. 





















COMMENT 


Of all the methods employed for dilation of esophage: 
strictures, the safest must be the retrograde string-guided 
method employing a preliminary gastrostomy. Because of 
the added operation and time required, this method: is 
usually reserved for very difficult strictures where resec- 
tion is either not feasible or desirable. However, many 
high-grade strictures can also be managed by prograde 
dilation, without the inconvenience and morbidity of the 
gastrostomy. Compared with the traditional visually 
guided dilation through the rigid endoscope, the technique 
we described offers many theoretical advantages. First, fi- 
beroptic endoscopy of the esophagus is undeniably easier to 
master and, in educated hands, less likely to perforate the | 
esophagus than the use of the rigid instruments, especially 
when the organ is inflamed.’ Second, the objective lens of ~ 
the fiberoptic endoscope can be placed much nearer the 
lesion than the counterpart of the rigid instruments, 
namely the eye of the operator. A much wider angle of 
view results, making the task of differentiating false 
tracts from the real lumen much easier. Third, when the 
bougie is passed through the lumen of the rigid instru- 
ment, much of the view is blocked by the bougie itself. Such 
loss of view is not a problem with the fiberoptic endos- 
scopes, as shown in Color Fig 1, center. Fourth, a much 
larger bougie than the lumen of the rigid endoscope could ©: 
allow can be used with a fiberoptic instrument, so that this 
technique is not limited to the initial sessions of dilation. In 
fact, this technique could replace blind dilation with a 
Hurst dilator, with advantage in many cases, especially in 
those patients who cannot learn the “sword swallowing 
act.” 

A technique of dilation of esophageal strictures adapted ` 
to the fiberoptic endoscope was described by Lilly and 
McCaffery in 1971.” In this method, a guidewire, the Eder- 
Puestow spring-tipped wire, is passed through the strie-- 
tured area via the biopsy channel of the endoscope, with er 
without the help of fluoroscopy. The endoscope is then 
withdrawn so that olive-shaped metal dilaters (eg, Plum- 
mer) could be passed over the wire to effect. dilation 
without visual control. Although this has been found to be a 
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Color Fig 1.—Left, Initial endoscopic appearance of stenosis, 
bougie being advanced toward entrance of stricture. Note unob- 
‘structed view of stricture. Center, Stricture being dilated with 
medium-sized bougie. Good details of half of rim of stricture can 





Color Fig 2.—Parastricture diverticulum clearly recognized at 
“fiberoptic endoscopic dilation (case 2). 


safe method in our hands, certain disadvantages may be 
‘cited. Many dense strictures are too small for the detach- 
able spring-tip (12 F) of the bougies to be passed, and in 
passing the bougies, the wire may be further pushed 
‘distally, increasing the risks of perforation,“ such as in 
‘eases: resembling case 1. Further, splitting of the mucosa 
-covering the entrance of the stricture cannot be felt, but 
can be seen if performed under vision. 

‘Certain points in our technique are reiterated to empha- 
“size their paramount importance. It is important to posi- 
tion the endoscope at some distance above the strieture so 
“that the movement of the bougie is not impeded by the 
endoscope (Fig 1). The endoscope may then be advanced as 
the bougie is advanced to obtain closer scrutiny of the 
-dilation process, Second, the temptation to dilate rapidly to 
a large size at one sitting must be resisted. Because of 
superior visual control and ease of positioning and passage 
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be seen. Other half of rim can be visualized by moviag endoscope 
to other side of bougie. Right. Endoscopic appearance of stric- 
ture after dilation. This is closer view than that at teft, so lumen 
appears larger than it really is. 


of the bougies, the procedure may seem very easy, so that 
the endoscopist may be lured into the trap to dilate too 
rapidly at one session. 

Before the fiberoptic revolution, truly aecomplished 
endoscopists spent many arduous years of training to 
acquire the skill to use the rigid instruments safely. With 
the current generation of new endoscopes the training of: 
the modern endoscopists rarely furnish adequate experi- 
ence to use the rigid endoscopes with ease and safety. We 
believe that this simple technique could easily be taught to 
the modern generation of endoscopists, and should bea 
valuable alternative to the Eder-Puestow guidewire 
method. 
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1. Unique spectrum. 


2.Incidence of bacterial 
resistance is low and has 
not increased significantly. 





3. Relatively low order of 
adverse renal and eighth 
nerve reactions when used 
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1. Unique spectrum. 


Garamycin Injectable 

(gentamicin sulfate) is 

active against susceptible 

strains of seven major 

gram-negative pathogens. 
These are: 


Escherichia coli 

Proteus, indole-negative 
Proteus, indole-positive 
Pseudomonas aeruginosa 





Klebsiella 

Enterobacter } species 

Serratia Escherichia Proteus Proteus Pseudomonas Klebsiella Enterobacter Serri 
Garamycin Injectable is also highly °°" oe Speciosa eee 
effective against susceptible strains negative positive 


of Staphylococcus aureus and may 
be considered when penicillins are 
contraindicated. 


2. Incidence of bacterial resistance is 
low and has not increased significanth 


In vitro’ susceptibility In a five-year study' in over 180 hospitals, 


7 gram-negative pathogens identified and 

virtually unchanged tested demonstrated high susceptibility to 
GARAMYCIN. From 1971 through 1975 

there was virtually no change in the 
percentage of strains of major gram- 
negative pathogens susceptible to 
GARAMYCIN. 

in the seven or eight years’ experience 
of one investigator? where gentamicin has 
been restricted to parentera! use, 
resistance has not appreciably changed. 

Resistance has been demonstrated to 
develop slowly in stepwise fashion. No 
one-step mutations to high resistance have 
been reported. 
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_ 3. Relatively low order of adverse 
renaland eighth nerve reactions 
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when used as directed. 


Adverse renal reactions 

The risk cf adverse renal reactions is low in 
patients with normal renal function. Usually 
manifested by nitrogenretention as evidenced 
by arigng 3UN and creatinine, they occur 
most ofterwin patients with pre-existing renal 


damage erd in patients receiving 

larger ther recommended doses 

or treated (or longer periods of time than 
recommended. F See Warning Box below. 





Adverse eighth nerve reactions 

The incidence of adverse eighth nerve reactions with 
GARAMYCIN Injectable is relatively low. When occurring, 
the effect is predominantly on the vestibular branch 

of the eighth cranial nerve, resulting in vestibular 
dysfunction with vertigo and tinnitus. These symptoms 
have, in many cases, been transitory. The known effect 
on the auditory branch to date mostly has involved 
only the high-frequency hearing ranges. See Warning 
Box below. 





A logical choice 


in serious gram-negative infections’ 


pneumonia 

urinary tract infections 
septicemia 

wound infections 
* Due to susceptible organisms 


ramycin LM./AM 
an fate80mo/2ml. 
injectable 40 mg/ml. Each mi. contains gentamicin sulfate 


equivalent to 40 mq. of gentamicin 





WARNE MG 








Patiems treated with CARAMYCIN Injectable should be 
under eleseclirecal observation because of the potential 
toxicity essaciated with the use of this drug. 

Ce ot: pacity, both vestibular and auditory, can occur 
i res, primarily those with pre-existing renal damage, 
tec wittV GARAMYCIN Injectable, usually for longer 
periods er with Higher doses than recommended. 

GARAGAYTCIN injectable is potentially nephrotoxic, and 
this sheuid be kept in mind when itis used in patients with 
pre-exssungrenal impairment. 

Momtering of renal and eighth nerve function is recom- 
mended during “herapy of patients with known impairment 
of rene tunctior This testing is also recommended in 
patients with nomal renal function at onset of therapy who 
devweicpevidenee of nitrogen retention {increasing BUN, 
NPR, creatinineor cliguria). Evidence of ototoxicity re- 
guises osage adjustments or discontinuance of the drug 








in event of overdose or toxic reactions, peritoneal 
dialysis or hernodialysis will aid in removal of gentamicin 
from the blood 

Serum concentrations shculd be monitored when 
feasible and prolonged concentrations above 12 mcg./mi 
should be avoided 

Concurrent use of other neurotoxic and/or nephrotoxic 
drugs. particularly streptomycin, neomycin, kanamycin, 
cep waloridine, viomycin, polymyxin B, and polymyxin E 
{colistin}, should be avoided 

The concurrent use of gentamicin with potent diuretics 
shouid be avoided, since certain diuretics by themselves 
may cause ototoxicity In addition. when administered i 
intravenously, diuretics may cause a rise in gentamicin 
serum level and potentiate neurotoxicity. 
USAGE IN PREGNANCY Safety for use in pregnancy has 
not been established 








See Clinical Considerations section which follows... 


A logical choice 


in serious gram-negative infections 


GARAMYCIN* Injectable, brand of gentamicin 
sulfate. U.S.P, injection, 40 mg. per ml. 

Each ml. contai ntamicin sulfate. U.S.P equivalent 
to 40 mg gentamicin 
For Parenteral Administration. 
















WARNING 


| Patients treated with GARAMYCIN Injectable 
should be under close clinical observation 
because of the potential toxicity associated 
with the use of this drug. 

Ototoxicity, both vestibular and auditory, 
can occur in patients, primarily those with 
pre-existing renal damage, treated with 
GARAMYCIN Injectable usually for longer 
periods or with higher doses than 
recommended. 

GARAMYCIN Injectable is potentially 
nephrotoxic, and this should be kept in mind 
when it is used in patients with pre-existing 
renal impairment. 

Monitoring of renal and eighth nerve func- 
tion is recommended during therapy of 
patients with known impairment of renal func- 
tion. This testing is also recommended in 
patients with normal renal function at onset of 
therapy who develop evidence of nitrogen 
retention (increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
dosage adjustments or discontinuance 
of the drug. 

In event of overdose or toxic reactions, peri- 
toneal dialysis or hemodialysis will aid in 
removal of gentamicin from the blood. 

Serum concentrations should be monitored 
when feasible and prolonged concentrations 
above 12 mcg./ml. should be avoided. 

Concurrent use of other neurotoxic and/or 
nephrotoxic drugs, particularly streptomycin, 
neomycin, kanamycin, cephaloridine, 
viomycin, polymyxin B, and polymyxin E 
(colistin), should be avoided. 

The concurrent use of gentamicin with 
potent diuretics should be avoided, since 
certain diuretics by themselves may cause 
ototoxicity. In addition, when administered 
intravenously, diuretics may cause a rise in 
gentamicin serum level and potentiate 
neurotoxicity. 

USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 











INDICATIONS GARAMYCIN Injectable is indi- 
cated. with due regard for relative toxicity of antibiotics. 
in the treatment of serious infections caused by 
susceptible strains of the following m organisms: 
Pseudomonas aeruginosa. Proteus species 
(indole-positive and indole-negative), Escherichia 
coliand Klebsiella-EnterobacterSerratia 
specie: 
Clinical studies have shown GARAMYCIN Inject- 
able to be effective in septicemia and serious infections 
of the central nervous system {meni sj 
tract. respiratory tract. gastrointestinal trac 
soft tissue (including burns). 























“Due to susceptible organisms 


Bacceriologic tests to determine the causative organ- 
isms and their susceptibility to gentamicin should be 
perfor ned. 

Baccerial resistance to gentarnicin cevelops slowly in 
stepwise fashion: there have been no one-step muta 
tons to high resistance. 

In suspected or documented gram 
GARAMYCIN may be considered as $ y. 

The decision to continue therapy with this drug should 
be based on the results of susceptibility tests. the 
severity of the infection, and the impertant additional 
concepts contained in the Warning Bex. 

For suspected sepsis when the infecting organism 
is unknown. gentamicin may be admiaistered in 
conjunction with a penicillin-type drug. Fol ai iden: 

tification of the organism and its susceptibilit 
priate antibiotic therapy shouid then te conti 
the nesnate with suspec ted sepsis or anho. 
pneumonia. a penicillin-type drug is aso usually i 
cated as concomitant therapy with geatamicin. 

GARAMYCIN Injectable has been shown to be 
effective in serious staphylococcal infections. It may be 
considered in those infections when y ins or 
other less potentially toxic drugs are contraindicated 
and becterial susceptibility testing and clinical judg 
ment i rdicate its use 
CONTRAINDICATIONS A histow of hypersensi 


tivity to gentamicin is a contraindicatien to ifs use 
WARNINGS See Warning Box 
PRECAUTIONS = Neuromuscular Elockade and 


respire tory paralysis have been reported in the cat 
receiving high doses (40 mg./kg) of gentamicin. The 
possiblity of these phenomena occuring in man 
shoule be considered if gentamicin is administered to 
patien's receiving neuromuscular blocking agents. 
such as succinyicholine and tubocuranne. 

Tree tment with gentamicin may resalt in overgrowth 
of norsusceptible organisms. If this occurs. appro 
priate ‘herapy is indicated 
ADVERSE REACTIONS: 

Nephrotoxicity: Adverse renal efects. as demon 
stratec by rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They ocvur more 
frequently in patients with a history of renal inpak 
ment treated with larger than recommended dosage 

Neurotoxicity: Adverse effects or both vestibular 
and auditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness. vertigo. tinnitus, 
roaring in the ears and hearing loss 

Numbness, skin tingling, muscle tweching, and 
conwusions have also been reported 

Note: The risk of toxic reactions is bow in patients 
with normal renal function who do not receive 
GARAMYCIN Injectable at higher doses or for longer 
periods of time than recommended 

Other reported adverse reactions. possibly related to 
gentamicin, include increased serum fansaminase 

(SGOT. SGPT). increased serum bilirubin. transi nt 
hepatomegaly. decreased serum calci m: 
aly, anemia, increased and decreasedz 
counts. granulocytopenia. a 
cytopenia, purpura: fever, rash. urticari 
generalized burning. joint pain. al edema: 

. vomiting. headache. increased salivation, leth 
id decreased appetite. wei pulmonary 
sis. hypotension and hypert 
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al therapy. 


























































































DOSAGE AND ADMINISTRATION 
GARAMYCIN Injectable may be given intramuse 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal ? 

Adults: The recomme 
GARAMYCIN Injectable 
infections z normal rena: functi 
administered in three equardoses every $ 

For patients weighing over 60 kg. { X 32 bt 
dosage is 80 mg. (2 ml) th 
weighing 60 kg. (132 Ib.) ¢ 
60 mg. {1.5 ml) three times 

In patients with life three 
up to 5 me 
four equal d 
3 mg. kg. day as 

In children and in| 
with impaired renal func 
in accordance with instru 
Package Insert. 

For Intravenous Administration: 

The intravenous administration of GARAMYC 
Injectable is recommende those circumstance 
when the intramuscular rout feasible (e.g 
patients in shock, with hematologic disorders, wit! 
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severe burns, or with reduc 
For intravenous admin ing 
dose of GARAMYCIN Injestable may be diluted i 


or 200 ml. of sterile norma.saline or in a sterile sc 
tion of dextrose 5% in water: in infants and childr 
the volume of diluent shouid be less. The concen 
tion of gentamicin in solutien in both instances sh 
normally not exceed 1 mg.aml. (0.1%), The soluti 
infused aver a period of orm to two hours. 

The recommended dosefor intravenous admin 
tration is identical to that nmended for intra- 
muscular use 

GARAMYCIN Injectableshould not be physice 
premixed with other drugs..out should be admini: 
separately in accordance with the recommended 
of administration and dosage schedule, 

HOW SUPPLIED GAPAMYCIN Injectable, 

40 mg. per ml. is supplied in 2 ml. (80 mo} multi 
dose vials and in 1.5 ml. (6@ mg) and 2 ml (80 rr 
disposable syringes for parenteral administration 

Also available, GARAMYCIN Pediatric Imectat 
10 mg. per mi.. supplied in 2 ml. (20 mg) multiph 
dose vials for parenteral ackministration. 
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For more complete prescribing details, coi 
Package Insert or Physicians’ Desk Refere: 
Schering literature is also available from y 
Schering Representative or Professional 
Services Department, Schering Corporatic 
Kenilworth, New Jersey 07033. 
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= # Symptoms suggestive of vascular origin, both venous and 
_ arterial, may be the presenting complaints in patients with 
. lumber spondylosis. Fourteen patients suspected of having 
_ Vasculer intermittent claudication were found to be free of 
-vascular disease, but had cauda equina compromise from 
hernizted disk, osteoarthritis, and hypertrophic ligaments. 

omy follow-up data were available for seven patients. In 
_ three, c'audication seemed typical; in four, atypical. At operation, 
herniated intervertebral disks, osteophytic bone, or hypertro- 
amenta flava, or a combination, were found. All bene- 
umbar laminectomy. When patients with vascular-like 
are found to be free of arterial or venous disease, 

mber spondylosis (narrow lumbar canal syndrome) should be 
considered. Chronic incapacitating pain without vascular 











fited 












ĦA e lumbar spine do not show the abnormality; thus, 
omy hy should be carried out even in the absence of 
signs. 


ret Surg 111:803-806, 1976) 










1ittent claudicatory pain in the lower extremities, 
[ the best-known symptom complexes in clinical 
e, is. most commonly due to vascular disease. In 
ition to clear-cut symptoms of intermittent claudica- 
don as a result of arterial insufficiency, there are other 
patterns related to arterial or venous disease, 
sud mg sensations of coldness, weakness, and other 
ary disturbances, as well as low back pain. The 
e of such symptoms in middle-aged or elderly 
vith signs of impaired flow in the extremities 
esults in an initial impression of vascular disease. 
wtients are frequently referred to a vascular 
t, whose evaluation may exclude a vascular compo- 
le differential diagnosis then must turn to other 
with a clinical picture of intermittent claudica- 




















Tn (S11, Déjérine described intermittent claudication as 
_ oceur"ing with diseases of the central nervous system. 
_ Verbiest’= introduced a syndrome due to a narrow spinal 
canal assoeiated with intermittent claudication. Later, 
- Blan and Logue’ reported vascular symptoms related to 
_ disk protrusion in the lumbar region that produced inter- 
ome - Ischemia of the cauda equina. Evans,' Brish et al,’ 
-> Spancs-et al,” Cooke and Lehmann,’ and Wilson* presented 
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th “Vascular” Syndromes | 


is E. Karayannacos, MD; David Yashon, MD; John S. Vasko, MD 


disease provides a clue, as does electromyography. Plain x-ray 















cases with neurogenic intermittent claudication, poe 

Between 1969 and 1972, fourteen patients with a verified | 
narrow lumbar spinal canal syndrome (lumbar spondylosis) 
were operated on at the Ohio State University Hospitals, 
They had first been admitted to the vascular service © 
because of symptoms and signs compatible with vascular. 
disease. Three of these patients had typical intermittent. 
claudication; ten had atypical symptoms mimicking 
arterial or venous disease. In all cases, vascular disease had 
been excluded prior to neurosurgical evaluation. Because of 
its frequency in our practice, we decided that this lumbar 
spondylitic syndrome required renewed emphasis. We 
describe here three typical and four atypical patients, all of 
whom have had sufficient follow-up to assure that the 
preoperative diagnosis was correct. 


REPORT OF CASES 
Classical Intermittent Claudication 


Case 1.—A 61-year-old woman was admitted to the vascular 
service with intermittent claudication in the right leg. The pain, 
which oceurred after she walked a block, radiated to the upper part. 
of the thigh, was very severe, and forced her to stop, After she 
rested five minutes, the pain was relieved. She did not complain of 
leg weakness. Physical and vascular examinations were unremark- 
able, with strong dorsalis pedis pulses bilaterally. Neurological < 
examination was normal with the exception of «hyperactive 
reflexes. There was normal strength and sensation. Following the 
exclusion of serious vascular disease as a diagnosis, the patient 
was transferred to the neurosurgical service with an initial 
diagnosis of neurogenic intermittent claudication, Plain xray 
films of the spine showed moderate. degenerative arthritic 
changes in the lumbar spine. The electromyogram (EMG) showed 
no evidence of radiculopathy or neuropathy. he 

A myelogram indicated significant anterior midline extradural 
compression in the lumbar subarachnoid space at the level of b4-5, 
consistent with a central herniated intervertebral disk (Figure). 
There was also generalized encroachment on the L3-4 interverte- 
bral space and the left S1 nerve root sleeve was not well visualized. 
With the preoperative diagnosis of a narrow lumbar canal, the 
patient was taken to the operating room, where a lumbar laminec- 
tomy including L3, L4, L5, and S1 was performed. The L4-3 
intervertebral space was explored bilaterally; a large herniated 
disk was removed, as well as considerable osteophytie bone and 
hypertrophied ligamentum flavum. The patient did extremely well 
postoperatively and has had no recurrence of symptoms for more 
than two years. 

Case 2.-A 65-year-old woman was admitted ‘to. the. vascular 
service with a ten-day history of posterolateral right calf and leg 
pain that had characteristics of intermittent claudication. The 
pain was aggravated by flexion’ about the hip as well as by 
activity. Physical and vascular examinations were normal, She had 
minimal hypalgesia in her left heel and in the lateral aspect of the 
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‘Typical *nyelographic appearance of lumbosacral spine in lumbar 
spondylosis. Left. and center, Oblique views show marked 
“constrictive defect at L4-5 and moderate constrictive defect at L3- 
«4. Right, Anteroposterior view shows similar defects and cutoff of 

left L5-S1 nerve root sleeve. 


| foot. An EMG showed hyperirritability in the right L5 myotome. 
Plain x-ray films showed slight generalized osteoarthritis of the 
-lumbrosaeral spine. 

< On myelography there was an extradural defect producing an 
anterior deformity of the subarachnoid space at L4-5. This extra- 
dural defeet was compressing the right and left nerve root sleeves 
“at that interspace. There was also anterior indentation of the 
iophendylate (Pantopaque)-filled subarachnoid space at L5-S1 as 
well as posterior osteophytes at this level. Laminectomy of L3, L4, 
L5, and $1 and removal of the L4-5 herniated disk was carried out. 
“The patient, was relieved of her symptoms postoperatively, but 
died three months later of causes not related to the neurologic 
disease. 

Cast 3.—A 57-year-old woman was admitted to the hospital with 
complaints of right calf pain with numbness and weakness of the 
upper parts of the legs. The severe pain and numbness developed 
when she stood for extended periods or walked a distance of one 
“block. Symptoms subsided after a few minutes’ rest. On vascular 
examination, dorsalis pedis pulses were absent, but there were 
strongly pulsating posterior tibial arteries. Both femoral pulses 
were-easily palpable and there were no bruits. A transfemoral 
angiogram, performed to rule out vascular disease, was normal. 
Neurologic examination disclosed 1+ knee jerks and absent ankle 
jerks: Sensory and motor examinations were normal. X-ray films 
of the spine showed considerable narrowing of the L5-S1 interver- 
- ‘tebral disk space with mild ‘demineralization of the spine. An EMG 
showed. probable diffuse lumbosacral radiculopathy with primary 
involvement of the right L4 myotome. The myelogram snowed a 
large-extradural lesion at L4-5, probably representing a herniated 
disk, as well as considerable generalized narrowing of the lower 
spinal canal. A laminectomy of L3, L4, and L5.was carried out, and 
hypertrophied bone and ligamentum flavum were found. The L4-5 
< herniated disk was removed. The patient, an avid sportswoman, 
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had been asymptomatic for 18 months when she developed recur 



































rent pain atypical for intermittent claudication. Am EMG showed 
chronic generalized compression of nerve roots, but this was an 
improvemert compared to her preoperative condition. A repeat 
myelogram demonstrated marked improvement of the generalized 
narrowing, out continued to show minimal generalized osteoar- 
thritic encreachment of multiple lumbar nerve rootisleeves; these: 
results were interpreted as not being amenable to further surgical 
therapy. The patient’s condition has improved greatly and she has: 
continued her sports activities. 


Atypical Intermittent Claudicatior 


Case 4.—4. 49-year-old man was admitted with complaints of 
bilateral low back pain radiating down the lateral aspects of both 
thighs. The pain, brought on by standing or walking, could be 
relieved by resting 10 to 20 minutes. Physical examination was 
normal. Neurological examination disclosed a slightly wide-based. 
unsteady gait. Strength was slightly diminished im the legs, and 
ankle jerks were decreased. X-ray films of the iumbar spine: 
showed degenerative arthritic changes with spur formation. Myel- 
ography shewed an incomplete block at L3, and the sagittal 
diameter of the lumbar canal was decreased to 9 mm. A laminec- 
tomy of L3 L4, and L5 was performed, and the patient was 
discharged in good condition and without complaints. He has done 
well for two years since surgery. 

Case 5.-A 75-year-old man was admitted with severe pain 
involving the pelvic area and both legs when standing. He could 
walk only a few feet without marked accentuation of pain, He also 
complained of numbness and tingling in both lower extremities. 
The pain was somewhat relieved by assuming a kyphotie posture. 
Physical, vascular, and neurological examinations were normal. 
X-ray films demonstrated severe osteoarthritis and scoliosis of the: 
lumbar spire. An EMG demonstrated evidence of nerve. root.” 
compression in the L2, L3, and L4 myotomes. Myelography 
revealed a zomplete block at the L4 level. The patient had a 
lumbosacral laminectomy and was discharged from the hospital 
asymptomatic. The pain has not recurred. 

Case 6.—4 62-year-old man complained of right. posterior hip 
pain radiating over his buttock, as well as pain in the right calf 
laterally. Twisting of the trunk or walking increased the pain, 
which was relieved by bending at the waist or reclining. Physical 
and neurological examinations were normal. Plain x-ray films 
indicated mild degenerative changes of the lumbosacral spine 
without diss narrowing, and an EMG showed na evidence of 
radiculopatty. Myelogram demonstrated evidence: of a narrow 
lumbar canal syndrome with posterior encroachmeri of the canda 
equina at the L3-4, L4-5, and L5-S1 interspaces. A lumbar laminec- 
tomy was performed that involved the lamina of L2 through SI: 
The offendiag osteophytic bone and overgrowth cf yellow liga- 
ment and connective tissue were removed. The patient had an 
uncomplicated postoperative course and was discharged. with 
substantial improvement. The patient has been troubled with mild 
intermitten: discomfort since that time. 

Case 7.—A 60-year-old hypertensive woman was admitted to the 
hospital wita complaints of tingling and numbnessin both calves 
for six months. Her symptoms were intensified by walking and 
relieved by sitting for a few moments. She also complained of- 
weakness or walking upstairs. Physical examination was normal 
except for a grade II/IV systolic ejection murmur around the 
aortic area and a blood pressure of 174/50 mm He Neurological 
examinatior was normal. Spine x-ray films showed degenerative 
disk changes at L4-5 and L5-S1; On. myelography & narrow catia! 
was found with some disk herniation at the L4-5 interspace. The 
patient underwent excision of a herniated nucleus prlposus at-L4-4 
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etomy. of the lower three Jumbar vertebrae. 
free of cyutpbonia and has remained asymptomatic, 


- COMMENT 


_ Irtermittent claudication. first described by Charcot’ in 
horses, is a well-known symptom of vascular insufficiency. 
It occurs in skeletal nuscles when the oxygen requirement 
i lat available. This oxygen debt contrib- 
the production of intense pain and makes the 
feel variously stiff, tight, and cramped." The 
al description of intermittent claudication concerns 
‘suscles of the calf, especially the gastrocnemius, but 
nuscles of the lower extremities may have the same 
ieture when their arterial supply is impaired. Thus 
the eyndrome of intermittent claudication, accentuated by 
tiri:y, may occur in the foot, hip, thigh, and buttocks. It 
© been described in jaw muscles in patients with 
l arteritis.” 
ent years, the etiologic spectrum of intermittent 
mm has broadened considerably.” It is still the 
resenting symptom of vascular insufficiency of 
ay extremities, but there are a variety of other 
manifested by the same symptom." Diseases of 
ch as chronic venous insufficiency, may occur with 
‘omplaints.” Differential diagnosis between the 
» situations can be accomplished in many cases by 
In intermittent claudication of venous arterial 
ency, pain occurs after prolonged standing, and 
slow with rest and rapid with elevation of the legs. 
ham ar spondylosis, relief may also be slow with rest. 
ing and Wayne” demonstrated that intermittent 
tien may also occur in patients with anemia after 
exercise. In that case there is a similar muscular 
to oxygen debt. This is not due to an arterial lesion 
but to a decrease in blood oxygen-carrying capacity. 
lesions such as tumors of the cauda equina 
only may have clinical evidence of intermittent 
m. Lumbar spondylosis, described in this report, 
ost commion norivascular cause. Syphilitic arteritis 
rd (Déjérine syhdrome) and the Foix-Alajouanine 
e are two raye Causes.* 
wing of the lumbar spinal cord is secondary to 
heed apophyseal joints, shortened pedicles, thickened 
amen a flava, and posterior protrusion or bulging of 
rtebral disk or osteophytes.’' The eauda equina 
ssion syndrome usually develops with typical 
no ular neurological symptoms, but often mimics the 
symptoms of arterial intermittent claudication.’ Venous 
mytoms are more characteristic of atypical patients (No. 
“y gh T) who, more often then not, have no neurologie 


























* divided patients with neurogenic intermittent 
udicati ion into two groups. In the larger group, he placed 
tent. with symptoms that appeared during any activity 
position that involved extension of the lumbar 
e termed this syndrome “postural cauda equina 
n.” Our case 5 fell into this group. Symptoms in 
group, termed ‘ ‘ischemic cauda equina claudica- 
pear after xercise: of the affected extremities. 












; primarily into this category. 





The “remaining. patients presented in this article fall 


-It is quite clear that diseases of the spinal cord or aude 
equina can cause symptoms mimicking vascular disease. Ii 
past literature, the term “pseudoclaudication” has been : 
attributed to syndromes of nonvascular origin xit vane 
lar-like symptoms. = 

The narrow spinal canal syndrome was deriba] by 
Verbiest"? as a separate clinical entity. The narrowing of 
the bony vertebral canal causes compression of the eau 
equina with a variety of symptoms. The cause of verte 
stenosis is basically osteoarthritic and is not well. unde 
stood.’ Rare cases with similar symptoms have been 
primary bone disease (achondroplasia) or congenit: 
deformities such as spine bifida. 

In his description Verbiest? considers the syndro 
be due to a developmental anomaly and not bon: 
although he admits that osteophytic formation in 
constricted canal can produce serious complaints, Thi 
of prior injury to the spine is unclear but most 
have no history of trauma.’ It is well known tha 
vertebral trauma contributes to early spondylosis. 

A patient with a narrow lumbar canal may hav 
herniated or ruptured intervertebral disk contribu 
the disease process. Small fragments of disk may re 
asy mptomatic or can be treated nonoperatively as long aso 
the pain is not incapacitating. Patients with the lum te 
spondylotic syndrome having severe complaints should be 
inv estigated aggressively. Heavy exertion or: repeated 
injuries of the spine in an asymptomatic individual witha 
aac Spinal canal may eventually result i a 
pain? : 2 
The symptoms of a narrow canal are not E opa 
of neurological disease. In a typical patient, low back pain. | 
with or without bilateral radicular pain appears only wh: 
walking or standing. These symptoms abate when the a 
patient is recumbent.’ Such is not generally the case — 
with the usual lumbar spondylotic syndrome, where more 
or less atypical neurological complaints are the rule. Here | 
pain may be accompanied by such sensory symptoms a 
tingling and numbness, but the most confusing symptom i iso 
intermittent claudication mimicking vascular disease. n 

The cause of intermittent claudication with the narrow _ 
spinal canal has not been well defined. Verbiest? suggested 7 
that it was due to increased compression of the root while 
the patient is upright. Blau and Logue’ proposed a double © 
mechanism for this symptom, consisting of mechanical and. 
vascular factors. When the patient is in the standing 
position, the vertebra is under increased pressure. There is 
slight disk protrusion, which in the presence of a narrow 
canal compresses the nerve root and causes symptoms. 
Although this mechanical factor cannot. explain the 
occurrence of actual intermittent claudication during walk- 
ing, it -has been acknowledged by Verbiest: as being 
possible. d 

The vascular factor seems more important, according to- 
Blau and Logue’ In an experimental study, Blau and 
Rushworth" found that vessels of the spinal nerve roots in _ 
exercised animals are prominent and often widely dilated. o 
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s attractive it does not explain either the accentuation of 
ms with the lordotie position or the relie? that 
ast or with various kyphotic maneuvers of the 


myelogram should probably be done initially,* 





‘radicular syndrome from developmental narrcwing of 
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Cooke and Lehmann point out that ah this theory > 
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tion. In some ‘cases. it is necessary to perform both 








aortography and myelography, as vascular disease and- 


narrow spinal canal can coexist and the clinician may be 
unsure. 

Plain x-ray films are of limited value and are ‘asually 
normal although hypertrophic bone and spondylotic 
changes may be present. The measured anteroposterior 
diameter of the lumbar spinal canal in such films has not 
been a reliable indicator because radiolucent tissue is often 
the main causative factor. Such indirect signs as degener- 
ative, traumatic, or developmental abnormalities may give ~ 
clues that a narrow spinal canal is present. >" Oceasion= _ 
ally, there are difficulties in performing a myelogram in a: 
patient with lumbar spondylosis because of the constricted _ 
subarachnoid space. The findings, however, are pathogno- 
monic with complete or partial phsiticsion of contrast flow _ 
in the prone and vertical positions.’ oe 

The surgical procedure of choice is gnai a wide © 
laminectomy sufficient to decompress the involved cauda 
equina segments. In addition, the removal of Herniated or 
extruded disks may be required. Lastly, foramimotomies of 
compressed nerve roots as judged by examination, electro- 
myography, and myelography should be carried out. Each 
operation is tailored to the needs of the individiag! ; 
patient. 









11. Juergens JL: Intermittent claudication. Med Clin Nerth Am 42 
989, 1958. 

12. Hines EA: Some types of distress in the lower extremities simula 
peripheral vascular disease. Med Clin North Am 42:991-996, 1958. 

13. Pickering GW, Wayne EJ, cited in Allen E, Barker N, Hines. 
Peripheral Vascular Diseases. Philadelphia, WB Saunders Co, 1955, p.9. - 

14. Epstein JA, Epstein BS, Rosenthal AD, et al: Sciatica caused by nerve. : $ 
root entrapment in the lateral recess: The superior fieet syndrome. < 
J Neurosurg 36:584-589, 1972. ee 

15. Epstein JA, Epstein BS, Lavine L: Nerve root compression associated me 
with narrowing of the lumbar spinal canal. J Neurol Neurosurg 31: 495405) $i 
1969. ; 

16. Clark K: Significance of the small lumbar spinal canai: Cauda equina 
compression syndromes due to spondylosis. J Neurosurg 31:495-498, 1969. 

17. Blau JN, Rushworth G: Observations on the blood vessels of the spinal’ 
cord and their responses to motor activity. Brain 81:354-363, 1958. 

18. Ehni G: Significance of the small lumbar spinal canat Cauda equina k 
compression syndromes due to spondylosis. J Neurosurg 31:490-494, 1969. 

19. Joffe R, Appleby A, Arjona V: “Intermittent ischemia” of the. cauda 
equina due to stenosis of the lumbar canal. J Neurol Neurosurg Psye tatry. 
29:315-318, 1966. 









—Karayannacos et al. 
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records of 141 patients who had had coronary artery 
ass and myocardial revascularization were reviewed. Fifteen 
zent (20) cf the patients in this series required a surgical 
focedure from three months to five years following coronary 
artery | pass. Twelve percent (16) of these patients had elective 
Ì 1S, arxi 3% had emergency operations. In the elective 
we were no deaths. One patient had a proved myocar- 
tion, and three patients had transient arrhythmias with 
es in myocardial enzymes. In the emergency group 
one death, from sepsis following splenectomy for 
bscess. Although the series is small, the data suggest 
ants with coronary artery disease who have had myocar- 
ascularization are acceptable risks for elective and 
‘operations. Whether the risk is lower in this group as 
i to that in other patients with coronary disease who 
had bypass surgery has not been demonstrated. 

Surg 111:807-809, 1976) 





va lable data suggest that patients with a history of 

‘previous myocardial infarction have a substantial 
creas: in risk when undergoing an operation under 
ara) or loeal anesthesia. During the past eight years, 
y artery bypass has become a common procedure. 
proximately 10% to 20% of these patients, problems 
jiring an operation will subsequently develop. At pres- 
re are no data on the risk of operations or anes- 
¿both in patients who have undergone previous 
bypass. The following report is an analysis of 
aving had coronary bypass who underwent 
‘nt.eective or emergency operation. 


SUBJECTS AND METHODS 


vords-of 180 patients who underwent coronary bypass 
the New York Veterans Administration Hospital from 
974 were reviewed. Long-term follow-up data were 
or 141 patients. The records were examined with respect 

‘ofthe initial and subsequent operations and the 
iques employed. In addition, all complications 
ostoperative electrocardiograms and enzyme values, 
, were noted. Twenty-four subsequent surgical 
vere performed on twenty patients and were divided 
tegories for analysis. None of the patients requiring 
ca had recurrent angina pectoris, and postoperative coro- 
wteriograms were not performed. 
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\rtery Bypass 


RESULTS 
Elective Operations 





Of the 141 patients whose records were reviewed, th 
were 16 patients who underwent a total of 19 ele 
surgical procedures. Twelve percent (16) of the p: 
who had undergone coronary bypass surgery stibseq 
had an elective surgical procedure. These operat 
summarized in Table 1. There were four vas 
procedures, three abdominal operations, three in 
herniorrhaphies, three ventral hernia repairs, and 
procedures on the thoracic cage. In addition, there 
one orthopedic, one genitourinary, and one head-an 
operations. A variety of anesthetic techniques wW 
employed. There was no mortality among the patients 
undergoing subsequent elective surgery. The cardiop 
monary morbidity in this group was quite small. Maj 
complications included the following: ee 

Patient 1 showed ST-segment depression on the third postop 
ative day following cholecystectomy. No enzyme ‘cha’ 
documented. The ECG reverted to the preoperative situa 
the patient was asymptomatic when discharged. 

In patient 2, likewise, transient ST-segment depressior 
symptoms developed on the first postoperative day, 
removal of sternal wires. The ECG returned to the pi 
state and the patient was asymptomatic when discharge 

In patient 12, transient atrial flutter with varying atri 
ular block developed on the third postoperative’ bese 
iliofemoral bypass. 



























following eholecy stectomy. Congestive heart failure, atria fibril 
lation, and electrocardiographic evidence of anteroseptal ische 
developed, Serial cardiac enzyme values were not compatib! 
an infarction. He responded well to digitalis therapy. The i 
ECGs showed no evolution of changes that could be interpreted as 
an infarction. 
Patient 9, who was born with one hypoplastic kidriey, suffere : 
an allergic reaction to diatrizoate (Hypaque) sodium, used in. 
cardiac catheterization, resulting in acute renal insufficiency. He 
tolerated a single coronary bypass and excision of a ventricular: | 
aneurysm well, albeit with diminished renal function: He did well 
for several years, until he had a second allergic. reaction. 
iodipamide sodium injection, during an intravenous cholang 
gram. This resulted in a state of chronic renal insufficiency. Wi 
the patient under local anesthesia, an arteriovenous fistula was 
constructed for hemodialysis. He is now in a lon J 
ysis program. - 



















Emergency Operations 


Five emergency surgical procedures wei 
four patients who had previous ¢ 
These cases are summarized in’ 
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—$720771—Sing 
artery bypass, lett 
Vineberg 'inplant 


AN se Sinsi coronary 
-artery bypass, left 
» Vineberg implant 
--7/8/71—Triple coronary 
-  cartery bypass 
. -3/26/70—Double coronary 
\ artery bypass 


11/27/72—Double coronary 
artery bypass 


14/19/68—Single coronary 
artery bypass 


2/6/69—Single coronary 
artery bypass, left 
Vineberg implant 

10/22/68-—-Single coronary 
artery bypass, excision 
of ventricular aneurysm 

< 40/22/68-—Single coronary 
artery bypass, excision 
of ventricular aneurysm 


~~ 44/11/71—Double coronary 
artery bypass 


“..42/9/71—Single coronary 
artery bypass 


oA 187 74—Double coronary 
artery bypass 


~“4784770—Single coronary 
artery bypass 
< 41/8/72—Double coronary 
artery bypass 


“41/10/71—Double coronary 
“artery bypass 


11/30/71—-Double coronary 
` artery bypass 


4i 7 6/ 76—Cholecystectoriy : 


2/2/73—Removal of sternal 
wire 


6/3/74—Repair of ventral 
hernia 

11/15/71—Left femoral 
popliteal bypass 


3/14/73—Repair of inguinal 
hernia and hydrocele 


9/14/71—Excision of 
olecranon 


5/21/69—Removal of sternal 
wires 


7/1/74-—Establishment of 
arteriovenous fistula for 
dialysis 

4/30/69—Resection of 
abdominel aortic 
aneurysm 

11/3/69—Vagotomy, 
gastrectomy 

1/23/74—Repair of ventral 
hernia 


3/20/72——Repair of ventral 
hernia, removal of sternal 
wires 

4/11/74—Excision of 
submandibular gland 


4/26/74—\fiofemoral 
bypass 


8/13/74—Repair of inguinal 
hernia 
11/9/70—Transurethral 
resection of prostate 
10/5/73—Resection of eighth 
and ninth costal cartilages 
for costochondritis 
3/13/72—Cholecystectomy 


§/22/74—Repair of inguinal 
hernia 


er Coronary Bypass. i 


: Annki Agens 
Nitrous oxide, oxygen, 


droperidol and fentanyl n 


citrate (innovar) 
mixture 


1% lidocaine (Xylocaine) 
infiltration 

N,O,, droperidol and 
fentanyl citrate 
mixture 


N,O,, droperidol and 
tentany! citrate 
mixture 


Diazepam (Valium), 
oxygen, 1% lidocaine 
infiltration 

Oxygen, droperidol and 
fentanyl citrate mixture, 
1% lidocaine infiltration 


1% lidocaine infiltration 


Thicpental (Pentothal) 

sodium, nitrous oxide, 
xygen, fentanyl citrate 

Nitrous oxide, oxygen, 
halothane 

Nitrous oxide, oxygen, 
droperidol and fentanyl 
citrate mixture 

Thicpental sodium, 
fentanyl citrate 


Nitrous oxide, oxygen, 
droperidol and fentanyl! 
citrate mixture 

Nitrous oxide, oxygen, 
droperidol and fentany! 
citrate mixture 

Spinal, 10 mg of 
tetracaine (Pontocaine) 

Nitrous oxide, oxygen, 
halothane 


Diazepam, nitrous oxide, 
oxygen, droperidoi and 
fentanyl citrate mixture 

Droperidol and fentanyl 
citrate mixture, nitrous 
oxide, fentanyl citrate 


Droperidol and fentanyl 
citrate mixture, 1% 
lidocaine infiltration 


Complications 





“Transient repolarization 
abnormality, no enzyme 
change 


None 


None 


None 
None 


Transient repolarization 
abnormality 


None 
None 


Atelectasis 


None 


None 
None 
None 


Transient arterial flutter ` 


None 
None 


Atelectasis 


Congestive heart failure, 
atrial fibriliation, antero- - 
septal ischemia, no 
enzyme change. 

None 


Table 2.—Data on Four Patients Having Emergency Surgery After Coronary Bypass 


Type of Bypass 


Subsequent Surgery 


Anesthetic Agents 


Complications 


1% lidocaine 


3/1 /68—Single coronary 10/16/69-——Brachial thrombectomy 


: 4—Triple coronary 4/22/74—-Femoval empolectomy 0.5% lidocaine infiltration 
artery bypass 

“"9/7/72——Double coronary 
artery bypass 

1/21/72—Triple coronary 


-artery bypass poe 


Diazepam, nitrous 
ozide, oxygen 

Nitrous oxide, oxygen, 
droperidol and fentany! 
citrate mixture 


3/22/74—-Explozatory laparotomy 


Sepsis, frequent pre- 
mature ventricular ; 
contraction, hypotension, J- 
oright iliac artery < erclualon af 
; 8/ 25/12 —_Died 


6/14/72-—-Explozatory laparotomy, 
‘splenectomy 
= 6/23/72—Femorofemoral bypass 5% lidocaine infiltration 
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ssary. His n recovery was uneventf ul Serial enzyme values 
5 were not diagnostic of a myocardial infarction. In the 
ay manifestations- of congestive heart failure, with 
1¢ Gutput, the cause of his intestinal ischemia remains 
He was asymptomatic on discharge. 

t20 was the only patient in both groups who died. He was 















: contractions, and, finally, hypotension. He required 
gents and lidocaine (Xylocaine) drip for support. Finally, 
otracted hypotension, an ischemic right lower extremity 
ry’ toa right iliac artery occlusion developed, and a femoro- 
bypass was performed. The patient died with sepsis and 
m refractory to all therapeutic measures. No autopsy 
ormed. 







COMMENT 


e 1967, there has been a rapidly expanding literature 
ie with the efficacy of direct myocardial revasculari- 
w procedures. This has generally been directed toward 
reful analysis of operative morbidity and mortali- 
aft patency, * and relief of symptoms.**! 


















essithe risks involved when these patients are subjected 
subsequent operations under general! and local anesthe- 

This. question assumes a greater relevance as the 
cardial revascularization procedures gain in popular- 
Information available at present suggests that the risk 
infarction following an operation in a patient who has 
€ previous myocardial infarction is 6%, with a 
mertaity that approaches 3%. Patients who are operated 
within three months of infarction have a 37% reinfare- 
tin rate. This rate decreases to 16% if the patient is 
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operated on between 
infarction. After six 
4% to 5%; the rate of re 
despite the length of time 
tion until operation. 
Recent reports indicate that acsi coronar 
bypass results in a significantly lower annual dea 
than could be predicted i in ‘these patients had bets: 













from the last myocardial in 











elective operations in this series. Furthermore, as. 
seen in Table 1, patients who have had coronary. 
bypass surgery continue to display a full spectrum of ot 
surgical illnesses. 
At the present time, the data from the literature app 
to show that successful coronary artery bypass:can 
performed with an acceptable mortality. Long-ter 
follow-up of these patients seems to show a reduction 
the annual mortality when compared to the projeter 
mortality based on the severity of coronary artery involv 
ment without operations. Further information and 
are needed before the role of preventive corona 
bypass in asymptomatic or symptomatic patier 
previous myocardial infarction requiring anelee 
ation is clarified. 
All 20 patients in this series were free o 
symptoms of coronary insufficiency. Although 
tive coronary arteriography was not done, the 
symptoms suggests that one or more bypass. 
patent, The speculation that elective surgery in p 
who have had previous coronary artery bypass ¢a 
high risk does not seem to be supported in this report: 
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- @ Two patients had convincing mass lesions demonstrated 
with gray-scale echography and strongly supporting clinical 
evidence for intra-abdominal abscesses. Neither patient had a 
lesion at the time of surgery. Although modern echography is an 
accurate: diagnostic method for intra-abdominal abscess. false- 
positive results can occur. 

(Arch Surg 111: :810-811, 1976) 


y revious authors have mentioned that false-positive 
: results-occur:when patients with known or suspected 
Siri shdominal abscesses are studied with bistable ultra- 
und techniques.’ It was reasonable to assume that more 
phisticated sonographic equipment, such as that now 
idely available, would prove more accurate. 

l nse renl examined two patients who had strong 


-REPORT OF CASES 


29-year-old man with severe abdominal pain under- 
al exploration and was found to have a ruptured 
e to.appendicitis. Approximately one week later, right 
ant-päin again developed and an intra-abdominal 
drained through a small flank incision. The patient 
r several days, but for a third time, gradual develop- 
ment eccurred’ of progressive, right lower abdominal pain, zender- 
ness in the right lower abdomen, and fever that did not respond to 
vative measures. When he was transferred to our hospital, 
gray-scale echograms were made with an ultrasound unit, asing a 
2.25-MHz transducer and standard output settings. Thes2 echo- 
rams showed a very large, right lower quadrant mass (Fig 1 and 
he. mass was: reasonably sonolucent, but not echo-free; the 
lesion showed a background of mostly soft gray echoes, which were 
ternally homogenous. Acoustical transmission through the mass 
as enhanced. The borders of the lesion were well defined. The 
ladder was separately identified as an echo-free structure, well 
demarcated from the right lower quadrant mass. A gallium scan 
was strongly positive for a large, right lower quadrant lesion. The 
ape and size of the area of increased gallium uptake were similar 
the sotounpphic lesion and could not be explained by retained 















Bow man Gray: School of Medicine, Winston-Salem, NC 27103: £ Coning- 
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the right lower quadrant except for rare, transiucent, filmy 
adhesions from the previous appendectomy. There was no 
evidence that an abscess had been present that had spontaneously 
drained. A small (10-ec) subhepatic abscess was: located and 
drained. The patient was well following surgery. 

Case 2.—A 38-year-old man entered the hospital. with moder- 
ately severe, right midabdominal pain. Approximately one year 
earlier, he had undergone drainage of right, and subsequently, left 
sterile psoas abscesses that had appeared spontaneously. No 
etiologic agent for the psoas abscesses had been found during an 
extensive evaluation. The patient had been well forthe previous” 
nine months. 

Physical examination disclosed moderate tenderness to the 
right of the umbilicus, a vague mass in that area, and signs of 
psoas irritation. A gallium scan was negative. There was no fever: 
The distal part of the right psoas margin was obliterated, but 
otherwise a barium enema and urogram were normal. 

Gray-scale sonography showed a very reproducible -em mass at 
the site of tenderness, apparently lying on the rightypsoas musele 
(Fig 3 and 4). The mass was well defined and had strong internal 
echoes. Acoustical transmission through the mass was poor. The. 
preoperative diagnosis was recurrent, organized psoas abscess. . 

A right-sided laparotomy was performed. Many thick, opaque; 
fibrous adhesions were present from the previous abscess and” 
surgery. The bowel loops were closely adherent. Extensive lysis of 
adhesions was performed in order to expose the psoas muscle and’ 
to allow incision of the right psoas sheath. No abscess or other. 
abnormality was found. The patient was asymptomatic after 
surgery. 














COMMENT 


Jensen and Pedersen! studied 34 patients with bistable 
ultrasound techniques and reported two instances of false- 
positive echograms for nonhepatic intra-abdominal ab- 
scesses. In both of these instances, other lesions (carcinoma 
of the colon, recurrent hypernephroma) weve found at- 
laparotomy. Richardson and co-workers? mentioned ‘the 
occurrence of false-positive bistable echograms for intra- 
abdominal abscess in a series of proved and unproyed one 
eases, but they did not elaborate further. ae 

Abdominal abscesses generally return no appreciable. Uae 
internal echoes from their centers when bistable echo- 
grams are done.’ However, G. Leopold (oral communica- | 
tion, 1975) has noted internal echoes arising from abdom- 
inal abscesses when gray-scale sonographic equipment is’ `. 
used. Thus, we do not feel that the presence or absence of 
internal echoes is a definitive factor in differentiating trae 
from spurious echographic shadows in abdominal abscess. __ 

In case 1, we speculate that. the false-positive gallium. - 


scan and echograms may have resulted from a localized 


ileus i in the right lower r quadrant with local Hf iifammatory 


Cunningham 


eee 1. Longitudinal echogram done 2 cm to right of 
t- Levels of umbilicus (U) and pubis (P) are marked. Large 
) hat is tsi behind bladder (B) has some internal 


: compatible with multiple fluid-filled loops of 
‘ng in close juxtaposition, thus forming a 


that fadei e a of small bee el were fortui- 
ed together in the shape of a mass by adhesions 
us surgery. A mass of small-bowel loops would 
i Sag paeem we apoemned m this parent 


porting clinical findings are present. Accuracy might 
anced by repeat echography if there is any appre- 

:y between the original study and surgery. If the 
clinical signs and symptoms have not changed, 


to right of midline. Right (R) and left (L) pelvic side wali 
marked. ‘ 


Fig 4.—Case 2. Transverse echogram. Mass (M) seen oñ long 
dinal view lies adjacent to and obliterates right psoas muscle (p 
Spine (S) is indicated. Sound transmission through mass | 

Dark reflections lying against opposite psoas muscie-(p) are | 

of gas-filled small bowel. 


i 


the original mass, this would be strong evidence th 

lesion shown on the initial study was spurious. 
direct approach for deciding whether or not an abdom ial 
mass seen on echograms indeed represents an abs 5 
would be actual aspiration of pus using the ultrasonica 
guided, fine-needle puncture technique that has been 
employed for pancreatic lesions.’ 
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adioactive glucose was administered as an aerosol to 
olated rabbit lungs in an artificial thorax in order to investigate 
acity of the lung tissue to metabolize substrate supplied 
the airway rather than via the circulation. Comparisons were 
ith radioactive glucose to which insulin had been added, 
rosolized distilled water, and with lungs that were neither 
ntilated nor perfused, The lung tissue utilized the aerosolized 
| se as substrate (linear production of “CO, incorporation 
nto lipid, and m aintenance of high-energy phosphate Sich ile 











a aah further when the lungs were not venti- 
tudies confirm the fact that substrate can be 
the airway side of the lung, and encourage the 
iat it might prove therapeutically useful in aulmo- 
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respiratory failure associated with decreased 
yulmonary capillary perfusion, which is seen follow- 
ry embolism and massive shunting, may be 
quate delivery of metabolic energy substrate 
romised ‘circulation. It is well known that the 
ze substrates supplied via the pulmonary 
, and that surfactant production and alveolar 
ane activity depend a great deal on substrate 
lism." A previous article by the authors’ indicated 
at alveolar cellular metabolism could be maintaired by 
ndobronchial administration of isotonic glucose and 
in into an isolated, nonperfused, nonventilated lung. 

he present. study was carried out in order to investigate 
the capacity of the lung to metabolize glucose administered 
as an aerosol via the airway, for if such capacity should 
exist, then intra-alveolar delivery of glucose might find 
possible therapeutic application in progressive pulmonary 
failure, secondary to conditions such as multiple trauma, 
n, Sepals, and embolization." 
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MATERIALS AND METHODS 
Preparation of Lungs 


Group 1.—5ix rabbits, weighing between 3 and 4 kg each, were 
killed by neek dislocation, using a sharp blow tc the cervical 
vertebrae. The lungs were immediately removed, and the main 
stem bronchus of each lung was ligated firmly over a l4-pauge 
blunt needle. An artificial thorax (Fig 1) was constructed in order 
to ventilate each lung separately. The apparatus consisted of a 
humidified, warm (35 to 38 C) chamber connected to a pressure 
pump that ventilated each lung at a rate of 22 breaths/min with 
individual Mapleson Type E anesthetic circuits.’ Each lung. was 
ventilated for three hours with air that passed first through an 
oxygen rotameter set at 5 liters/min, and then through a venturi- 
type nonultrasonic nebulizer. One of the lungs from each rabbit < 
was ventilated with air containing a nebulized sciution of 5% 
glucose in water containing 100 millicuries of glucose “C (ul):per o> 
liter. The other lung of each animal was ventilated with the same 
solution, with the exception that 20 units of soluble insulin had” 
been added per liter. syste RE 

All gas in the expiratory limb of each circuit, ie, a mixture of. as 
noninhaled air, nebulized solution, and exhaled gas, was first: 
passed through a chamber containing calcium sulfate, anhydrous 
(Drierite) in order to absorb the remaining nebulized glucose 
solution and to reduce radioactive pollution, and then bubbled 
through a solution of 100 ml of 0.3N barium hydroxide in order te” 
trap, as barium carbonate, the carbon dioxide proéuced by the 
lungs. 

Group 2.—The lungs of six rabbits were prepared as described 
for group 1. One lung from each pair was ventilated in the artifi- 
cial thorax fer three hours, using nebulized distilled: water. 

Group 3.—The second lung from each rabbit prepared in group 2 
was allowed to remain for three hours at 37 C in a fully humidified 
chamber, without ventilation or perfusion, 

The experiment was discontinued at the end of three hours in all 
groups. Small tissue samples from each lung were taken and 
placed in 10% formaldehyde solution for histological study, and the 
remainder of the lung was rapidly cooled in ice-cole saline. 














Biochemical Studies 


A portion of the cooled lung tissue was homogenized with cold 
0.6N perchloric acid (10% weight by volume [w/v]} then centri- 
fuged. An aliquot of the resulting supernatant was:analyzed for’ 
adenosine triphosphate (ATP) and adenosine diphosphate (ADP). 
according to the fluorometric method of Forte et al. Tissue lactate 
levels were determined on another aliquot of the- supernatant 
using a commercially available kit for enzymatic determination of. 
L-lactic acid; and radioactive lactate. was measured. using the 


on pethot of Wu." os 
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circuit tubing: 3, _T-s' 
circuit; 4, rabbit tungs: 
bath of normal saline in 













vaive to prevent tere ee l 
from developing | in chamber: 9, manometer; 10, paani | 







barium hydroxide solution (0.3N). 





































Another portion of lung tissue was homogenized with cold | 
sodium chloride (10% w/v). Lipid was extracted with chlorofo 
methanol-water according to the method of Bligh and Dyer. 
Several backwashes were performed on the extracted ma 
using chloroform-saturated water to remove any linge: 
radioactive glucose that might have remained with the tissue. 
aliquot of the extract was dried and weighed for lipid content, ar 
another was placed directly into scintillation vials for the determ 
nation of radioactivity. : 

The carbon dioxide that precipitated as barium carbon € Wa 
collected each hour from the barium hydroxide solutions by 
centrifugation, then washed once with water and recollected. The _ 
barium carbonate was suspended in about 3.ml of water and a 
transferred with a Pasteur pipette into 50-ml Erlenmeyer flasks 
containing a center well, and placed in an oven overnight at 110 €. 
The following day, 0.2 ml of methyl benzethonium chloride (H3 
mine-X)} was placed in the center well of the flasks, The 
were then stoppered with rubber caps, and 5. ml 
hydrochloride solution was injected by syringe throug! 
onto the dried barium carbonate to regenerate carbon di 
carbon dioxide trapped by the methyl benzethonium « 
the center well was collected with a Pasteur pipette 
directly into scintillation vials for determination of 
ity. : 
sy It should be mentioned that the lungs from groups 2an 
Production of radioactive CO, from glucose “C (ul) in not exposed to radioactivity, and were therefore analyzed only t: 
j p trabbit lungs. Solid line indicates glucose only; broken line ATP, ADP, and lactate as described above. : ee 

n lin. 
; aa fucose and insuli RESULTS 


The capacity of the three groups of lungs to mainta 
high-energy phosphate levels is presented in Table 1. I a 
be seen that the lungs from group 1 sustained high levels of _ 
ATP, with an ATP-ADP ratio greater than 3. It will als i 
noticed that the addition of insulin to the nebulized glucose a 
solution provided no statistically different values from 
those obtained with glucose alone. The lungs from group 2 2o 
showed decreased ATP levels from those ọf group L 
(P < .001), a higher ADP level (P < .2), and a marked 
decrease in the ATP-ADP ratio (P < .005). The group 3 
lungs, which were neither ventilated nor perfused, showed 
an 80% depletion of ATP, compared to group 2 (P < -001), a - 
50% drop in ADP (P < .025), and a 50% decrease i in the 
ATP-ADP ratio (P < .025). o 

The production of radioactive carbon dioxide from the 
labeled glucose in the group 1 animals is presented in ‘Fig S 
It can be seen that the production of “CO, is linear over the 
entire experimental period. There is, however, 
cant difference between the lungs nebulized wi 
alone and those. nebulized with glucose and in 
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2.597 $0.124- 


2338 + 0.076 
1.577 + 0.120 


0.374 + 0.020 


3.790 E QASD 
3.920 + 0.240 


-03707+0072 o 
-0.807 + 0.061 
0.903 + 0.099 4.948 + 0.220 


0.473 + 0.125 0.960 + 0.257 


t ( lice adenosine triphosphate; ADP, adenosine diphosphate. 


Table 2—Lactic Acid and Lipid in Lung Tissue* 


Lactic Acid 
Aun 


Lipid 
A 





Concentration, 
mg/gm 
: Group 1 (N= 6) 
0.814 + .075 
0.940 + .064 


0.651 + .101 


1.980 + .157 


in Table 2. The addition of insulin to the 
é lution produced no significant ee in 


ta ed less lactate than those of group 1, but the 
5 s not highly significant (P < .2). The ae 


lung nebulized with elie alone and arose nebulized 
glucose and insulin. There was radioactivity asso- 


corporation of two-carbon compounds formed from the 
bolism of the radioactive glucose. 


COMMENT 


The lung i is a metat lically active organ that is capable 
3 ilizin glucose al aost exclusively for its energy re- 


, ultimate collapse and death in various fcrms of 
d that the progressive min n eene, 


Specific Activity, 





Concentration, 
mg/gm 


Specific Activity, 
dpm/mg com/mg 
0 30.76 + 1.75 
0 29.98 + 1.67 


T49 + 34 
152 + 33 


shock states is perhaps due to inadequate perfusion and 
oxygenaticn of the alveolar lining cells. 
The lung is obviously highly efficient at absorbing and | 


transporting gases and anesthetic vapors, and has long 


been known to absorb aerosolized compounds that affect 
the activity of its bronchiolar musculature. Whether or n 
the lung can utilize aerosolized energy substrate has 
apparently not been investigated in the past. Preliminary = 
investigations by the present authors’ revealed that simple 
endobronchial instillation of glucose-insulin sclution in the 
isolated, nonperfused, nonventilated rabbit lung was asso- 
ciated with significantly nnproved maintenance of pulmo- 
nary ATP. 

The present series of experiments confirms the fact that 
the isolated lungs have the capacity to metabolize glucose 


“C (ul) administered via the airway. The aerosolized 
glucose solution, in complete absence of blood flow to the 


lung, induces excellent maintenance of the tissue high- 
energy phesphate. The ATP content of the tissue does no 

of course, represent the rate of formation of ATP; it 
indicates only the amount of ATP in the tissue at a given. 
time, and is the net result of synthesis and breakdown. | 

However, a comparison of the ATP levels maiatained. with- 
glucose and those maintained with distilled water show: 
that the addition of glucose must be involved wi 

increased formation of ATP during the three-hour ventil 
tion period (Table 1), and that the administered gluco 
must be supplying exogenous substrate in-addition to th 
endogenous substrate of the tissue. This latter endogenot 
supply of substrate must also contribute to maintenance of 
high-energy phosphate metabolism, since the lungs of 
group 2 are able to preserve acceptable levels of- ATP, 















rp rotiuctio# of labeled carbon dioxide diring the 
rof substrate delivery may actually represent 
mnary utilization of glucose at a faster than normal 







tilation was initiated. 
en reported that the oe is an obligatory 









with the perfusion being carried out via the pulmo- 
revlation. Wallace et al,” incubating lung slices in 

jund that the lung produced lactate primarily from 
» glucose. The present study shows that when the 
applied te the pulmonary tissue from the airway 
oxidation of glucose is complete, since there is no 
vity associated with the tissue lactate in the group 
urthermore, the lungs from the group 2 animals, 
ica received only aerosolized distilled water, showed 
tissu2 lactate levels that were not significantly different 
from those of group 1 receiving aerosolized glucose, indi- 
_ céting little, if any, contribution to the lactate pool from 
the exogenous glucose source. These findings also indicate 
ventilation alone (group 2) must provide a helpful 
situat’on, since ATP levels are preserved and lactate 
accumulation i is not evident. Significant increase of lactate 
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associated with lung surfactant requires further s a : 
The addition of insulin to the aerosolized glucose in 
group 1 rabbit lungs did not significantly. affect 
energy phosphate levels, carbon dioxide product 
incorporation into lipid. This suggests that tran 
glucose into the alveolar cells is not insulin-dependet 
least as far as the membranes facing the airway | side 
tissue are concerned. 
It appears that the continuous linear produton of ' 
over the experimental period, the incorporation of rat 
active two-carbon fragments into lung lipid, and 
excellent maintenance of high-energy phosphate leve 
lungs exposed to glucose administered from the ai 
side, confirms the fact that substrate can be utilized - ‘0 
this route. These studies also lend credence to the h 0 
esis that substrates presented by the transalveolar. 
may be of value in certain cases of pulmonary: al é 
failure. 
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Jaundice ds an unusual feature of polycystic liver disease. In 
year-old | woman with polycystic liver disease and jaundice, 
jil rubin level was 42.0 mg/100 mi. Because of the rapid rise 
bilirubin level, relief of supposed obstruction of intrahepatic 
ducts was attempted by unroofing the hepatic cysts. 
wing operation the bilirubin level returned to normal, and 
ent has remained well since. 

rch ‘Surg 111:816-817, 1976) 





yeystic disease of the liver is thought to be due to a 
developmental defect of intralobular bile ducts,' and is 
ly asymptomatic. Signs and symptoms, when present, 
clude a mass, a sensation of fullness, upper abdominal 
weight loss, easy satiety, and vomiting.*’ Polycystic 
e of the kidneys is present in 50% of patients with 
istic liver disease, and death in patients with cystic 
lisease is frequently due to renal failure.’ Jaundice 
nusual feature of polycystic liver disease.'* This 
cle describes the course of a patient who had polycystic 
ase of the liver with jaundice that relented after the 
cysts were surgically unroofed. 





REPORT OF A CASE 


| 46-year-old woman was referred to the University of Minne- 
sota Health Sciences Center in February 1970 because of tepato- 
megaly. She had experienced epigastric burning for 15 years, but 
roentgenograms of the upper gastrointestinal tract were 
al An enlarged liver was first noted in 1964. Choleeystee- 
my for symptomatic cholelithiasis was performed in November 
Polycystic liver disease was first diagnosed at that leparot- 
he liver extended 15 cm below the right costal margin when 
he was first seen at the University of Minnesota. Liver scan at 
hat time showed multiple areas of decreased uptake. An intrave- 
ous pyelogram showed many renal cysts. Results of liver function 
_ tests, including bilirubin (0.3 mg/100 ml), alkaline phosphatase (6 
: King-Arnistrong units/100 ml), and serum glutamic oxaloacetic 
transaminase (SGOT) (46 IU/liter) levels, were within normal 
; limits: Subsequent complaints were largely confined to epigastric 
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Jaundice Associated With 
Polycystic Liver Disease 


Relief by Surgical Decompression of the Cysts 


: chard 3. Howard, MD; Russell F. Hanson, MD, PhD; Joan P. Delaney, MD, PhD 


fullness. In August 1973, the liver was palpated at the symphysis 
pubica. 
On May 5. 1975, the patient again entered the hospital because 
of jaundice, abdominal pain, and nausea. The liver remained 
massively erlarged and the abdomen was distended by the large 
liver. Laboretory studies showed the following levels: total seram 
bilirubin, 8.2 mg/100 ml; alkaline phosphatase, 88 [U/liter; and 
SGOT, 83 [U/liter. Serum culture was negative for hepatitis B.: 
antigen. Endoscopic retrograde contrast study of the bile ducts 
showed that the intrahepatic duets were thinned out and ooo 
compressed, but not dilated proximally (Fig 1); they gave the. ae 
appearance of being draped around the cysts. Bhere was no. 
intrinsic obs:ruction of the intrahepatic or extrahepatic bile ducts 
visualized or this roentgenogram study. as 
An open iver biopsy was then performed, with the patient 
under local anesthesia. The biopsy specimen showed portal fibrosis 
and cholestasis consistent with bile duet obstruction. Thereafte 
the bilirubir and alkaline phosphatase. levels continued to rise 
progressively. By June 8, 1975, the total bilirubin level had > 
increased to 42.0 mg/100 ml, and the alkaline phosphatase level to 
2,196 IU /liter (Fig 2). M 
The rapidly rising bilirubin and alkaline okasi levels were | ~ 
tentatively ettributed to obstruction of intrahepatic bile ducts by © 
the cysts. Therefore, we -lected to attempt relief of the intrahe- 
patie bile duct obstruction by surgically decompressing as many 
cysts as poss.ble. Operation was performed on June @, 1975, At this... 
time, liver tissue seemed to be largely: replaced by cysts. The- 
identifiable systs on the surface of the liver were unroofed by... 
excising part of the wall. Through these opened cysts, deeper cysts 
were incised and aspirated. Although we tried to drain as many. 
cysts as possible, many smaller cysts were left intact. n 
After deccmpression of the cysts, the serum bilirubin level fell 
dramatically (Fig 2). The day after the operation it was 16.3 mgo 
100 ml, and ten days later it had decreased to 6.8 mg£100 ml. By 20°. 
days after the operation, the serum bilirubin level was normal. The: 
SGOT level elso decreased rapidly, from 59 1U/liter the day after 
operation to 24 IU/liter 18 days later. The alkaline phosphatase _ g 
level initially fell to 64 IU/liter the day after operation. However, 
it began to rise thereafter, and was 888 IU /liter ten dayslater,and = 
1,293 TU /liter 20 days postoperatively. a 
In the postoperative period, the patient’s jaundice,pruritus, and ee 
nausea disappeared, but anorexia persisted. Four weeks after the © : 
operation, daily fevers to-as high as 39.8 C began: She had no 
change in the abdominal symptoms-or signs. Urine and blood 
cultures were sterile. However, because of the concern that one of 
the cysts: may have become infected, chloramphenicol and genta~ 
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etrograde contrast roentgenogram of bile ducts. 
atic bile ducts are draped around hepatic cysts 
are is no dilation of bile ducts and no apparent 


te were given empirically. The temperature returned to 
ter ten days, and the patient was discharged from the 
ita. 52 days after operation. When last seen in the outpatient 
on Feb 26, 1976, she had no fever, anorexia, nausea, or 
. Laboratory studies at this time showed the following 
otal bilirubin, 0.5 mg/100 ml, SGOT, 20 IU/lter; and 
& phosphatase, 261 1U /liter. 


COMMENT 


Jaundice is an unusual feature of polycystic liver disease. 
elmicx' reported no cases of jaundice in 70 instances of 
polyey tie liver disease found at autopsy. Jones et aF 
eported two instances of jaundice among 18 patients with 
‘nonparasitic hepatic cysts. However, one of these was 
! ed to common duct stones, the other to cystic 
formation of the common bile duct. Henson et al’ 
described two instances of jaundice among 29 patients 
with polycystic liver disease, but they did not report 
ireatment or outcome. Waterson and Morgan’ reported a 
with polycystic disease of the liver and jaundice 
at relented with bed rest. 
Whale polycystic disease of the liver is usually found at 
į , it is sometimes associated with cholangitis, tumor 
vst, atresia of bile ducts, portal stasis, and jaundice.’ 
nt as ey eiptomatie oS has included eure 


> Excision has been used with solitary ats or 
ists that are localized. Lin et al’ advocated 
the outer wall of ‘the superficial cysts, and 





Total Serum Bilirubin 


Fig 2.—Totai serum bilirubin level before and following decompressior e 
of hepatic cysts. 
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decompression into the peritoneal cavity. Their indication 
for this procedure was abdominal pain due to massive liv 
enlargement. We employed this last procedure in. 
patient described here. There is no possibility of- ; 
peritonitis because these cysts do not communicate with: 
bile ducts. 

The rapidity with which the bilirubin level returned 
normal after decompression of the cysts in our patient 
indicates that the cysts were causing a mechanical obstruc- 
tion to bile flow through a large percentage of the intrahe- 
patic bile ducts. However, the persistent elevation of the 
alkaline phosphatase level suggests residual obstruction of 
some of the smaller intrahepatic bile ducts. os 








Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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Prostatectomy 


Robert Wylin, MD, John Schneider, MD 


ed factor Vill preparations have made major surgery 
feasible tor hemophiliac patients, as weli as increasing their 
: emophiliac undergoing prostatectomy, the effects 
ocal or systemic tibrinolysis and possible disseminated 
ivascular coagulation must be considered, in addition to the 
Vill deficiency. We successfully treated an octogenarian 
vign prostatic hypertrophy and mild hemophilia during 
after suprapubic prostatectomy by infusions of antihemo- 
(factor VIN) concentrate. Cessation of infusion on 
resulted in bleeding two days later. This ceased 
ion of antihemophilic factor infusion. Tests for 
Inolysis and fibrin split products gave negative 
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-Inereased availability of eryoprecipitate and factor 
VIII concentrates has made it possible for the hemo- 
patient to undergo surgical procedures with virtually 
al hemostasis. Even major surgery, such as gastric 
se ion, craniotomy, and open heart surgery, has been 
f accomplished in hemophiliacs.’ The consideration 
ostatectomy for a patient deficient in factor VIII is of 
concern since, even in patients with normal clotting 
thanism, prostatic surgery is not infrequently followed 
protracted hematuria. The following case report 
describes a patient with mild hemophilia, who had a 
cessful. suprapubic resection for adenofibromatous 
yperplasia of the prostate. 
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n an 85-Year-Old Hemophiliac 


REPORT OF A CASE 


The patient was an 85-year-old man who was admitted to the 
hospital witk urinary retention. He had noted urinary frequency ` 
and dribbling for several years, and had been admitted three years 
previously for similar complaints; however, surgery had been 
deferred because of the moderate nature of the complaints and the 
known history of hemophilia. The factor VIH level os the previous 
admission was 7%. Prolonged bleeding after minor trauma: had 
been noted since early childhood. Excessive bleeding afte 
hemorrhoidectomy in 1918 had been treated with multiple tran 
fusions and fresh plasma. Tooth extractions in 1969 and 1978, and > > 
a herniorrhaphy in 1970 were safely accomplished with infusions 
of blood, plasma, and eryoprecipitate. Hemarthrosis had never 
been noted. His family history disclosed no relativesavith bleeding 
disorders. His general health on this admission was quite good 
and, except for a large prostate, the physical examination was 
entirely normal. a 

Laboratory results on admission, including complete blood. cell 
count, serologic studies, and multiphasie chemistry profile were all 
within normal limits. The acid phosphatase level was 1.6 mg/dl. 
The urinalysis showed numerous red blood cells. Wrine cultures. 
were sterile. An intravenous pyelogram was normal except for an 7 
enlarged prostate. z 

Since the patient now required an indwelling catheter, prosta- a 
tectomy was considered to be indicated. 






















Preoperative Clotting Studies 


A preoperative evaluation of the patient’s clotting mechanism 
(Table 1) showed a factor VIII of 7% to 11% of normal activity and 
an activated partial thromboplastin time of 50.2 se#onds. Platelet. 
aggregation was normal with both adenosine diphosphate and ` 
epinephrine. Tests for factor VIII inhibitors were negative, 

In order to verify the amount of antihemophilic factor concen- > 
trate (Hemofil) required to restore the factor VIZI level to-the 
desired hemostatic level, the patient was given a.trial infusion 
(Fig 1). The survival curve was comparable to that reported by 
Smith et al with a mean half-life of five hours. The curve also 
exhibited the characteristic rapid loss attributed te diffusion. into 
the extravascular compartment, followed by a slower rate of loss 


a attributed to phy: siblogie utilization i in 1 hemostasis. The concen- 





a & Schneider : 














4 in levels miek higher than the caleùkiteéd value and 
ssdstained for longer periods than in classie hemophilia.* 
bulin lysis time was shortened on admission, indicating a 
gres of fibrinolysis, which was attributed to the release of 





Chan PN eral protamine sulfate) were negative. 


Clinical Course 


ssue. Hemostasis was achieved without difficulty, and a 
ical catheter was inserted under tension. Three units of whole 
l were transfused during surgery. The hemoglobin level prior 
emery was 10.9 gm/dl, and 24 hours after surgery was 11.8 
1. Pathologic examination of the tissue later showed adeno- 
tets hyperplasia. Dosages of antihemophilic factor concentrate 
hen given at 8- to 12-hour intervals, and the factor VIII 
els were ehecked by periodic factor assays and determinations 
of the: partial thromboplastin time. The surgical pack was removed 
on the fifth postoperative day, and the Foley catheter and sutures 
remeved on the tenth day. Hematuria after surgery was minimal 
ere was none evident on the 15th postoperative day, at 
: atime all antihemophilic factor concentrate infusions were 
“stp ed. Two days later, gross hematuria with passage of some 
cots ‘as nozed, and the concentrate infusions were restarted and 
cen maed fer an additional ten days in amounts sufficient to 
in 60% to 80% of normal factor VIII activity. The dosage 
creased to levels of 40% to 60% factor VIII activity for an 
five days and then discontinued. The hematuria 
ged within a few days of reinstituting the concentrate 
mfusions (Fig 2). No further bleeding problems were encountered. 
‘Peeve monas aeruginosa was cultured from the urine on the 12th 
 pesteperative day, and the patient was treated with cephalexin 

“mionebydrate (Keflex). The euglobulin lysis time and the platelet 
cocan: were abnormal two hours postoperatively, but gradually 
returned to aormal within 24 hours (Table 1). The postoperative 
vas o-herwise satisfactory, and the patient was discharged 
me an the35th day after surgery. 


COMMENT 


ot The management of hemophiliac patients undergoing 
_ prosvetic surgery has been dramatically improved by the 
use cf. ervoprecipitate and factor VIII concentrates. 
_Kerneff’ reviewed eight cases from the literature between 
the years 1926 and 1961, all of which were characterized by 
-exteadive Elood loss and massive blood requirement. He 
also reported the results in five additional cases between 
1954 end 1970, with a much improved postoperative course 
atiribated :o the availability of factor concentrates and 
€ oozecipizate. 
_ From the few reported cases no conclusion can be made 
whick surgical approach is best in the hemophiliac 
prostatic surgery. Providing adequate levels of 
Lare maintained, the choice of operative proce- 
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Postoperation, hr 






Pre- 
operation 2 
Prothrombin time, 13.0 12.5 12.1 


sec 


Partial thrombo- 
plastin time, sec 


Fibrinogen, mg/d} 220 160 195 
Platelets/cu mm 210,000 100,000 115,000 















Thrombin time, sec 
Factor VIH, % 
Euglobulin lysis 























Lysis in 
80 min 


Lysis in 
60 min 


No lysis 
in 90 min 





















Fibrin split 

products,” ng/ml 
Protamine sulfate Negative Negative Negative 
Ethanol gelation Negative Negative Negative 
Bleeding time, min 2.5 


* Thrombo-Wellco test. 





















Table 2.—Effect of Preoperative Trial infusion of 
2,340 Units of Antihemophilic Factor Concentrate (Hemofi K 










Postinfusion, hr i 
A ae 


Pre- 
infusion 
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Factor VIH, % 


Partial thromboplastin 
time, sec 50.2 


Fibrinogen, mg/dl 190 
























dures should be determined by the same consider: 
that are applied to patients with normal clotting m 
anisms. The hemophiliac should not, however, bë subject 
to prostatic surgery until the symptoms are sufficient: : 
warrant the risk associated with the use of plasma frac- 
tions. 
It is important to emphasize that fresh frozen plasma 
does not contain enough factor VIII to provide normal 
hemostasis for major surgical procedures in classic hemo- | 
philia. Cryoprecipitate has the advantage of containing | 
more factor VIII in a smaller volume, permitting infusions _ 
to raise the patient’s factor VIII level to hemostatic level 
Although cryoprecipitate is widely available, the amoun 
factor VIII contained in each unit is variable, and 
addition, each unit contains a large amount of fibrinogen, 
The infusion of large amounts of fibrinogen-rich cryopre- 
cipitate may produce a paradoxical prolongation. of the 
partial thromboplastin time, prothrombin time, and — 
thrombin time despite adequate levels of factor VIL. This 
has been attributed to impaired polymerization of fibri 
due to the high concentrations of fibrinogen and fibrin 
split products, as well as alteration of platelet function,’* 
Factor VIII concentrates with reduced fibrinogen, i 
which the mean survival of factor VIII does not appear to 
differ significantly from. fibrinogen-rich cryoprecipit: 
are now available from commercial sources. Since a majo: 
surgical procedure is likely to involve the use of consid- 
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o` i. 


produets, however, may contain as much as ten times the 
mount of factor VII activity per volume as cryoprecipi- 


Q 
© 


Determining the minimal level of factor VHI activity 
at will produce adequate hemostasis in a hemophiliac - 
dergoing prostatic surgery has not been rigidly 2stab- 
d. While a level of 30% factor VIII activity is necessary 
oduce a normal partial thromboplastin time in hemo- Merry Proinfuslon Lovel wane 
liaes, higher levels may be required to produce in vivo B 12 #16 20 > 4 
mostasis, especially in a patient who is actively bleeding Hours à 
ause of the rapid metabolic utilization of the infused 
ctor VITI. It is therefore advisable to raise the patient’s 
sma level of factor VIII to 100% of normal activity 
ne the- opérative procedure, and to maintain a 
inimum of 40% until complete healing is achieved. Fol- 
ng prostatectomy, observation of the amount of hema- 
-can be used to ascertain the effectiveness of the 


Antihemophilic Factor aS 
Concentrate, % 
fe 
So 


id 
Oo 





Fig 1.—Survival of antihemophilic factor concentrate following a 
single infusion of 2,340 units. 
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surgery, but in any case is continued antil good 
ealing has taken place. Termination of replace- 
rapy in our case on the 15th postoperative day was 
ly premature. A minimum of three weeks of 
Nill infusion therapy would probably allow for 
nt wound-healing following transurethral resec- 

. Prudent use of the factor concentrates is necessary 
because of the hazard of serum hepatitis and the infusion 
of iscantibodies, as well as the limited supply and the 



































dn considering a hemophiliac patient for any major 
surgery, the presence of inhibitors should be determined, 
ce much larger doses of concentrate will be needed to 
hemostasis in these patients. Frequency of inhibi- 
unong hemophiliacs is reported to be 1% to 20%, with 
ses found in children with severe deficiencies of 
VIII who have had numerous doses of cryoprecipi- 
: soneentrates. 10 


te stomy. Normal urine cöntains urokinase, a potent 
hati Subsyanee that is an excretory product filtered 


he py Boe in bladder urine is similar to that found 
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from the renal tubules and the genitourinary tract. In 
postprostatectomy patient, hemostasis may be inhibited 
by urokinase in the urine that flows over the sit 
trauma. In addition, prostatic tissue itself contains a la 
amount of tissue plasminogen activator. Systemic eviden: ce 
of increased fibrinolytic activity can be demonstrated — 
several hours after prostatic surgery.” Aminocaproie acid 
(Amicar), an inhibitor of fibrinolysis, has been used. to 
reduce postprostatectomy bleeding in nonhemophiliae 4 
is also frequently used in hemophiliacs to reduce bleeding 
following dental extraction.’ Although the use of aminoca- 
proic acid would seem advantageous in. a hemop 
undergoing prostatectomy, serious thrombotic ¢ 
tions have been reported in some patients treated with th 
drug.®=° The severe hemorrhagic diathesis that. occa 0) 
ally oceurs in nonhemophiliac postprostatectomy { 
is usually due to disseminated intravascular coagula on 
rather than to primary fibrinolysis," and proper manage- 
ment requires heparin sodium. Monitoring the hemophiliac 
patient after prostatectomy for systemic ev idence of | 
disseminated intravascular coagulation or fibrinolysis or 
both is therefore considered preferable to prophylactic us use | 
of aminocaproic acid. : 
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icity and ototoxicity represent the most hazardous 
) ‘the clinical use of neomycin sulfate. Despite 


el sterilization use, serious toxicity is still encountered. 
-old patient was recently treated by us for acute renal 
total deafness induced as a result of intermittent 
age of a surgical cavity with neomycin. Peritoneal 
uced the serum concentration of the antibiotic and 
omplete. recovery of renal function. The patient, 
remained deaf. This case serves as a remincer that 
ycin can be absorbed systemically following its use as an 
yn. In such cases, it may produce an unsuspected 
y output” renal failure and concomitant hearing loss. 
failure is usually reversible, but the hearing loss is 
permanent. 
{Arch Surg 111:822-825, 1976) 


on after the initial discovery of neomycin sulfate by 
) Waksman and Lechevalier' in 1949, enthusiasm for 
enteral use of this broad-spectrum antibiotic was 
ipened by reports of serious inner ear and renal 
ity.? Indeed, by 1956 Powell and Hooker’ had reported 
ases of autopsy-proved renal lesions, and by 1959 
ood’ was able to report 21 cases with irreversible 
asorineural damage. The potential for neomycin to 
produeibiy induce nephrotoxicity and ototoxicity eontin- 

Db orted,*’ and by the end of the 1950s, the 
of the acai was essentially abandoned. 














sublieation Jan 27, 1976: 
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jon of Fer Depariment of Medicine, 


eomycin Toxicity Revisited 


oS ‘instituted, atiliżing : an irrigation solution contai ing 3 gm of 


Nonetheless, even with the advent of many additional 
antibiotics it continues to be a frequently preseribed drug. 
The use of neomycin orally in the management of hepatic — 
encephalopathy is well established, as is its use for sterili- 
zation of bowel flora prior to colonie surgery. Its use either 
prophylactically or therapeutically for irrigation of the 
bladder, joint spaces, soft tissues, peritoneal cavity, pleural o 
space, and mediastinum has been stressed in many -re-\ 
ports..* Despite convincing evidence that substantial 
serum levels can be attained following either oral” or co 
irrigational use,’ especially in the setting of compromised 
renal function or inflammatory reaction of the irrigated 
tissues, there continues to be inadequate attention paid to ` i 
its potential for ototoxicity and nephrotoxicity. The 
following report of a recently treated patient again empha- 
sizes the importance of clinically recognizing the hazards 
of oral and topical neomycin use. we 











REPORT OF A CASE 


A 69-year-old woman, with a previously unremarkable history, - 
was admitted in September 1974 to a local community hospital for | 
evaluation of a three-month history of progressive Jeft hip pai 
low-grade fever, and genera! malaise. The patient denied audito : 
or genitourinary symptoms, and physical examination was perti- g 
nent only fer left hip pain, swelling, and limitation of motion. 
Results of initial laboratory studies included a normal urinalysis, Be 
normal blood urea nitrogen level (14 mg/100 ml), and a negative 
urinary cultare. An exploration of the hip in October was largely. 
unrevealing, with bony histology showing only acute and chronic 
inflammation. Likewise, local culture material failed to. grow) 
bacteria or tubercular bacilli. Her postoperative course was compli- 
cated by low-grade nocturnal fevers, with temperatures varying: 
between 38 and 38.5 C. She continued to complain eo: hip pain and 
progressive lower extremity weakness. Reexploration of the. hip 
on Jan 2 again revealed only inflammatory changes. Postop ra= 
tively, irrigation of; the wound site by continuous lavage: was 
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nical ou se of 69-year-old patient with sieviowsly normal renal function in whom acute renal failure developed second y to 
as a wound irrigant. Peritoneal dialysis reduced serum neomycin concentrations and promoted full recov 


fate in 1,000 ml of normal saline. Three liters per day 
ministered for seven days (ie, a total dose of 63 gm of 
fate). Throughout this period, wound drainage was 
lood-tinged. By the fourth postoperative day (Jan 6), 
pegan to complain of increasing lethargy, dizziness, 
and a pruritic rash. Ewa days after the ciscontinyation 


ive azotemia were also noted (creatinine level, 8.6 
on Jan 11), and despite medical management of her 
e, the patient’s condition continued to deteriorate, 

peritoneal dialysis. This was instituted on Jan 17, 


till substantially elevated (25ug/ml) after the third 
it was elected to transfer the patient to the Johns 
pital.one day later, On admission (Jan 21) the patient 
eaf, but showed no signs of vestibular dysfunction. 
brile (89 C) and had a confluent erythematous rash 
tire bedy, and serous fluid was draining from her 
sion. On. admission, serum creatinine level was 5.4 mg/ 
‘inary output was less than 300 ml/day, but her renal 
radually improved with conservative management 
ah 23, her serum neomycin level had fallen to 6.3ug¢/ml, 
another week was undetectable. Subsequent hip reex- 
ealed a chronic osteomyelitis caused by a resistant 


strain of Staphylococcus aureus, which necessitated | 
course of vancomycin hydrochloride therapy. When she was fi 
discharged, her renal function was excellent, with normal ui 

sis results, a serum creatinine level of 0.8 mg/100. ml, and 
creatinine clearance of 100 ml/min. However, she remained vat 
with unchanged audiometric analysis. 


COMMENT 


Varying side effects have been reported with nec 
but the most clinically important are those of toxici 
nephropathy, and neuromuscular blockade.” Although 
the compound is a most effective Gram-negative an 
terial agent, its systemic toxicity has, of necessity, 
its use to topical and irrigant preparations. 


Now, more than two decades sinee the orig al 
descriptions of dose-related ototoxicity and nephrotoxicit 
adverse effects are still a serious clinical problem. The dru 
continues to represent a therapeutically useful compound 
and in the past 12 months, at two major medical institu- 
tions, the Johns Hopkins Hospital and the Ni 
Hospital Cornell University, 15,000 and 35,0 
neomycin sulfate, respectively, were uséd. 
described here serves asan important and timel: 
of the potential hazards associ 
neomycin therapy. Despite limitation of 








































































1inimal clinical a assessmel 
hould only be administered for a predefined period of 
days. Patients with preexisting renal disease are particu- 
larly at risk. 

In the context of the case presented above, it is appro- 
priate to comment on the mechanism whereby a topical 
chemotherapeutic agent caused systemic toxicity. It is 
ommonly accepted that absorption of neomycin from the 
gastrointestinal tract is poor. Nonetheless, approximately 
0.6% to 3% of a dose administered orally or as an enema is 
absorbed.’ 12 This may lead to peak serum neomycin levels 
of 2.5pg to 6.0ug/ml. As neomycin is almost entirely 
dependent on the kidney for excretion purposes, it is 
apparent that patients with preexisting renal disease will 
ore rapidly develop cumulative toxic concentrations 
systemically, Similarly, once some degree of renal func- 
tional damage is induced by neomycin, a vicious cycle is 
established, and further accumulation of the compound will 
lead to accelerated nephrotoxicity. 

_ The exact mechanism whereby nephrotoxicity is induced 
by neomycin is not clearly defined. It may, however, be 
ated to the avidity with which aminoglycoside drugs 
ind to renal parenchymal proteins. The nephropathy 
duced by the compound usually appears initially with 
d proteinuria, sloughing of renal tubular epithelia! cells, 
ellular cast formation (usually tubular epithelial cells), and 
rease in creatinine clearance. In a patient with normal 
nal funetion who is receiving neomycin therapy, early 
tion of proteinuria, the presence of renal tubular 
elial cells, or casts in the urinary sediment, and, later, 
aluation of serum creatinine levels, should lead the 
an to promptly discontinue the compound. The daily 
1e volume is frequently unremarkable until marked 
evations in the serum creatinine and urea nitrogen levels 
e taken place. This “high output” renal failure may 
ause delay in recognition of the presence of renal impair- 
nent. The renal damage is primarily to the tubules, and the 
estructive lesions that are most prominent in the prox- 
mal tubules are characterized by extensive tubular epithe- 
al cell “necrosis.” However, the tubular basement 
membrane remains intact, maintaining a scaffolding on 
rkich epithelial repair can oecur. These changes of clear- 
ut tubular necrosis are in marked contradistinction to the 
mal changes often seen in ischemic nephropathy mani- 
ng itself clinically as acute renal failure. Since glomer- 
mage is not in evidence, the early development of 
roteinuria is at first sight somewhat confusing. It can be 
xplained, however, on the basis of inhibition cf the 
proximal tubular reabsorption of albumin, since it is now 
known that some 1.8 to 3.6 gm of albumin are filterec daily 
through the glomeruli of normal kidneys.” This protein is 
eabsorbed in the proximal tubule by pinocytosis. Demage 
to the proximal tubule will therefore result in proteinuria, 
and this represents an important early sign of impending 
extensive nephrotoxicity in the case of neomycin use. 

In the clinical setting of severe renal failure associated 
with high serum lev els of neomycin, peritoneal ¢ or extracor- 
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nal function; and the drug = 


serum. concentrations of ‘pesinyein were “gubstantialis REN 


reduced by peritoneal dialysis (Figure). Following discon- 
tinuation of neomycin and elimination of residual drug by. 
nonrenal, remaining renal function or hemodialysis-peri- 
toneal dialysis or a combination of the three, the renal 
tubules invariably undergo complete recovery, and essen- 
tially full return of preexisting renal function can be 
expected within two to six weeks. This is in contradistine- 
tion to the natural history of the ototoxicity, as was well 
demonstrated in the patient reviewed here. 

Ototoxicity may occur with or without concomitant 
nephrotoxicity. Frequently, both are noted simultaneously, 
as was the ease with this patient. The inner ear damage 
appears initially as high tone hearing loss. Particularly in 
severely ill patients, there may be an appreciable delay 
until either the physician or the patient becomes aware of 
the auditory deficit, and by this time hearing is often 
severely compromised. Hearing loss may occur rapidly, 
total deafness appearing within a few days of institution 
of the antibiotic, or the auditory deficit may progress 
slowly for several months even after discontinuation of 
neomycin. Occasionally, vestibular dysfunction has also 
been noted, but only in the presence of concurrent auditory 


involvement. There is no evidence that previous auditory : 


deficit predisposes to neomycin ototoxicity, and:while renal 


insufficiency is commonly a predisposing factor, it is not a 


prerequisite to its occurrence. While the mechanism of 
ototoxicity is not certain, it is of interest that in experi- ; 
mental animal models, neomycin is selectively con- 
centrated and retained in the endolymph of the inner ear. 
It would seem, at least experimentally, that the severity of 
ototoxicity of several aminoglycoside antibiotics correlates 


with the degree of antibiotic accumulation within the inner: a 


ear.” This remains to be confirmed in human gases. 


This case should serve as a reminder that even a short : 


therapeutic course of topically administered neomycin is. 
sometimes a hazard of major clinical consequence. Aware- 
ness that the drug can be absorbed following topical use 
and simple monitoring of the recipient for the development - 
of proteinuria, early elevation of serum creatinine level, or 


decrease in auditory acuity should prompt immediate ae 
discontinuance of neomycin and generally prevent. the 


development of nephrotoxicity and ototoxicity. 
Nonproprietary Names 
and Trademarks of Drugs 


Neomycin—Mycifradin, Myciguent, Neobiotic. 
Vancomycin—Vanecocin 
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invited Editorial Comment 


an important subject, and the reported case is a timely 

remwireter to surgeons to be aware of the absorption of neomycin 
fro ‘ating solutions. If neomycin is to be used in this way, we 
sidered it wise to set precautionary guidelines. We 

id that not more than 400 mg of the neomycin sulfate be 

red per 24-hour period. Our experience indicates that 

mycin solution provides adequate bactericidal levels if 

he solution is adjusted to 7. Most solutions have a pH 

‘than this level, with resultant loss in activity. Addi- 


tionally, when irrigating a wound with neomycin solu 
physician should be sure that a suction system is wo 
quately, Since suction-irrigation systems are not freq 
tored during the evening hours on most hospital wards 
some advantages to using the irrigating: solution ‘of 
during the daytime hours. sk 
R. H. FITZGERA 
Rochester, Min 
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of Breast Cancer 


‘owitz, MD, FRCS 


technique of drill biopsy of suspicious masses in the 
s been used in 135 patients, with 98.5% accuracy. It has 
jiscrimination in the application of expensive scan- 
ies. Prior confirmation of the diagnosis of carcinoma 
perating room and anesthesia time, and eliminates the 
‘two sets of instruments. 

Surg 111:826-827, 1976) 





newer and better diagnostic methods for 
cting metastatic spread of cancer of the breast, 
important to establish the full staging of each 
prior to undertaking treatment. Liver and brain 
g frequently demonstrate unsuspected deposits. 
eanning has proved itself superior to skeletal x-ray 
o rule in or exclude metastases.’ All of these 
echniques are relatively expensive and time-consuming; 
‘et, the preoperative assessment of a patient with a 
spicious mass in the breast demands complete 2valua- 
yn. Itis useful, therefore, to have a firm diagnosis before 
arking on such an investigative program. 
owadays, confirmation of the diagnosis usually 
yes an excisional biopsy of a palpable mass immedi- 
rior to surgery. The biopsy adds significantly to the 
1 the operating room and to the duration of anesthe- 
rthermore, it requires two sets of instruments and 
skin preparations of the operative area. 
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ill Biopsy Confirmation 


TECHNIQUE 


A useful alternative to excisional biopsy is the high-speed drill » 
biopsy." The drill is a small pneumatic drill driven by compresse: s 
air at a speed of 15,000 rpm at a pressure of 7 kg/sq em. It is easily > 
controlled by a trigger, and it is fitted with needles: or trephines.” 
The latter is a new development, and it is an improvement on th 
original needle, especially as it provides a larger bere to the cori 
(2.1 mm); and internal rifling aids in extraction of the core. Usin 
the drill is en extremely simple procedure that may. be performed. 
in the office. at the patient’s bedside, or in a minor surgical room. ` 
After cleansing the skin with an appropriate anciseptic, loca! 
anesthesia is obtained over the mass and a 0.25-em skin incision is 
made with a No. 11 blade. The needle, with drill attached, is then 
thrust into the tumor with a deft movement. The drill is disat- 









Photomicrograph of core section. Note preservation of architec: 
ithout distortion of cellular pattern (x 125). i 


































good core of tissue that ean be. studied by y frozen 
que if necessary. If the biopsy specimen should prove 







RESULTS 


aries of 135 consecutive breast biopsies, there have 










ese woman with a large breast containing a small 
nt ppeopiasm, less than 1. em in diameter; the needle 









the tumor. In 12 iastatices: no maligna’ tissue 
uned by the drill, and in all of these, excisional 






as been no false-positive result. There has been no 
cation. The accuracy of the technique was 98.5%. 


COMMENT 


yearmed with a definite diagnosis, the surgeon can 
nan orderly way with a complete diagnostic 
fore definitive surgery; and patients and physi- 
ould. prefer to establish a firm diagnosis even 
he patient enters the hospital.’ 
pinion, there is no comparison between the drill 
nd needle aspiration for cytological examination. 
btained lends itself readily to frozen or paraffin 
liagnosis by any well-trained pathologist (Figure). 
aspirated by a fine needle requires an expert 
jlogist, and even the protagonists of this tech- 
copnize approximately 30% false-negatives (Med- 
i Mews, Oct 20, 1972, p 17) when the technique is applied 
to. breast tumors. 


























Is by needle or ay 


_ Dissemination of canc r 
Nordenstrom and a 





case of. e J ple et al’ reported 192 biopsie: 
lesions without tumor dissemination. Burn et al 
out an experimental study on rats that showed thal 
biopsy did not lead to any increase in the incidence 
circulating tumor cells, and there was no incre: 
dence of metastatic spread. 

The high speed of the drill minimizes the trauma 
host tissues and the biopsy specimen, and is but a f 
of that produced by open biopsy.’ Berg and Robb 
showed no difference in prognosis in those patien 
carcinoma of the breast diagnosed by aspiration 
compared with a match-controlled series of pa 
whom the diagnosis had been made by. exci 
incisional biopsy. If anything, there was a 
improved prognosis for patients whose conditi 
diagnosed by aspiration biopsy. 


















References 





1, Charkes ND, Malmud LS, Caswell T, et al: Preoperative bone 
Use in women with early breast cancer, JAMA 233:516-5S18, T9735. 000. 
2. Meverowitz BR, Roberts T, Volk H: Pneumatic drill for tissue bi 
Am J Surg 109:536-538, 1965, 

3. Steel SJ, Winstanley DP: Trephine biopsy for diffuse lung. lesi 
Med J 3:30-32, 1967. 

4. Saltzstein EC, Mann RW, Chua TY, et al: Outpatient brea 
Arch Surg 109:287-290, 1974. 

5. Nordenstrom B, Bjork, VO: Dissemination of cancer’ cell; 
biopsy of lung. J Thorac Cardiovase Surg 65:671, 1973. 

6. Jamplis RW, Stevens GM, Lillington GA: Percutaneous nee: 
tion biopsy of the lung. Am J Surg 116:243-250, 1968. 

7. Burn JI, Deeley TJ, Malakar K: Drill biopsy and the disse} 
cancer. Br J Surg 55:628-631, 1968. 

8. Tamoney HJ: A lump in the breast. Surg Gyneco Obate 
1975. 

9. Berg JW, Robbins GF: A late look at the safety of aspirato op 
Cancer 15:826-827, 1962. oe 























Drill Biopsy—Meyerowitz 








the second (on the left) was not. The patient was hoarse 

ter the first attempt; more so and dyspneic after the second. 

oscopic examination showed paralysis of the vocal cords. 
stomy was done. Two weeks later, the cords were seen 

e normally. The tracheostomy was removed, and recovery 

uneventful... 

Surg 111:828, 1976) 





advances continue in the management of critically ill 
patients, there is an ever increasing need for access 
or centrally placed venous catheters for moritoring 
tritional purposes. 

ven though pediatricians have been using the internal 
approach for years, it was not until the middle 
that its use in adults became popular. The metaod has 
ought to have a very low complication rate. In 1966, 
lish and associates' reported 200 cases with no compli- 
ions, and later Jernigan et al? reported only three. 
plications in 1,000 consecutive cases. Although the 
rocedure does not involve such pitfalls as damage to the 
rachial plexus or intrathoracic air leaks or hemorrhage, 
recently other complications are appearing in the litera- 
ture. Khalil et al“ reported injury to the thoracic duct that 
sulted in a left chylous hydrothorax, necessitating a 
sed thoracotomy. 

Arnold et.al’ described bilateral pneumothoraces and 
ve subcutaneous emphysema in a 2-day-old child, 
bly the result of a tracheal laceration caused by the 
Wisheart and colleagues’ oead a patient 


i $ case of Horner A iA Here we describe 
still another complication. 
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REPORT OF A CASE 

A 58-year-old, obese man was admitted to the Buffalo General : 
Hospital with severe electrolyte imbalance and pretein depletion 
resulting from a bowel obstruction. After correction of the elec- 
trolyte imbalance, he underwent laparotomy for lysis of adhesions. 
At surgery, an internal jugular cannulation on the right side was 
performed. The procedure was difficult due to his obesity, anda - 
large hematoma was produced. Finally, after many attempts, if 
was accomplished. After the operation, he was hoarse, but ne) 
laryngoscopic examination was done. Ten days later, the woun 
dehisced. Another internal jugular cannulation was attempted oi 
the left side. Again, a large hematoma was produced; and: afte 
multiple attempts, this procedure was abandoned’ in favor of. 
subclavian approach. Twelve hours after this procedure, th 
patient became increasingly hoarse, and 48 heurs later, h 
required an emergency tracheostomy for progressing dyspne 
Laryngoscopic examination at this time showed both vocal cords 
be in the midline and paralyzed. Two weeks later, both. cord: 
moved again, and the tracheostomy tube was removed without oe 
event. 












COMMENT 


The recurrent nerves are so sensitive as to be capable of 
temporarily losing their function with the slightest irrita- 
tion or handling during operation. Riddell” states that 
there will be temporary hoarseness even if the fine’ 
branches of the nerves’ terminations are disturbed. There- 
fore, it is a valid assumption that the hematomas produced 
by bilateral internal jugular cannulations were enough te”. 
have created the cadaveric position of the vocai cords in our. 
patient. 
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scular Insufficiency 


nes L, Berk, MD 


A 74-year-old man had probable nonocclusive intestinal 
heria after myocardial infarction. Angiography and careful 
nitoring of the patient’s hemodynamic status allowed diag- 
and appropriate supportive treatment leading to recov- 












i ae 
res Surg 111:829-830, 1976) 


mocelusive intestinal ischemia has recently been 
recognized with increasing frequency. Characteristi- 
cally. E occurs in a clinical setting, such as congestive heart 
_ failure septic or hypovolemic shock, or hypoxemia from 

-respiretory failure, in which the mesenteric vessels are 
patent but oxygen delivery is impaired. Because of the 
advaaeed nature of the primary condition and the asso- 
rgan system failure, survival is rare. Hemodynamic 
monitering of the cardiorespiratory status of patients with 
this syndrome, to help establish the diagnosis before 
irrevezsible bowel necrosis occurs and to provide a rational 
. basis: for ongoing therapy, has not, to our knowledge, been 
reported previously. This article describes a patient who, 
] beeause of close monitoring, survived. 


REPORT OF A CASE 


A Ti-vear-old man with known hypertension and a history of an 
acute myocardial infaretion two years previously was admitted to 
-hospita. with substernal chest pain and shortness of breath. The 
diagnosis of acute myecardial infarction was made by electrocar- 
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nocclusive Mesenteric 















diographic and enzymatic changes. The blood pressure was 135/9 
mm Hg on admission. During the next three days the chest pain 
gradually disappeared, but on the fourth day generalized cramp. 
abdominal pain and distention developed. Abdominal x-ray film 
showed large dilated loops of small and large bowel with air-fl 
levels. Nasogastric suction was begun. The pain continued, an 
patient's abdomen became more distended and tender. The 
blood cell (WBC) count rose to 17,800/cu mm. Results of ' 
examination were normal, but the stool examination was positiv 
for occult blood. A barium enema gave normal results. 


Fig 1.~Selective superior mesenteric arteriogram.. showing 
patency extending well out into small branches. 





















Vascular Insufficiency—Berk 





























into their areas of distribution (Fig 1 and 2). The patient 
i f shortness of breath, and basilar rales deve! coped. A 
nz balloon flotation catheter was passed. The pulmonary 
llary wedge pressure was 32 mm Hg, and the cardiac index 
D was 19 liter/min/sq m. The Pao, while the patient was 
ing O; by nasal catheter was 40 mm Hg, and the Peco, was 
27 mm Hg. The patient had taken digoxin and furosemide daily 
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n furos mide paren- ; 


During the next 20 hours here was a diuresis i 1,500 ml of 
urine and the patient's breathing improved, but his abdonien 3 
remained markedly distended and tender. The pulmonary capil- 
lary wedge pressure was 20 mm Hg, and the CI, 28 liter/min? 
sq m. The Pao, while oxygen was being given by mask was 70 mim 
Hg, and the Paco., 35 mm Hg. A glucagon infusion was begun, 
3 mg/hr. During the next 24-hour period, the patient began to pass 
flatus and the distention progressively diminished: at that time; 
the CI was 2.9 liter/min/sq m, the pulmonary capillary wédge’ 
pressure was 10 mm Hg. The arterial pressure was 140/85 mm He, 
and the Pao, while the patient was breathing air was 75 mm He. 
During the next three days the abdomen returned to normal size 
and the tenderness disappeared. The WBC count returned to. 
normal. A bowel movement was dark and contained occult bl lood, 3 
but subsequent stools were normal. 


COMMENT 


Although a definitive diagnosis was not established by 
surgery or at autopsy as it usually is, this patient very 
likely had advanced mesenteric insufficiency resulting” 
from cardiac failure. The elevated WBC count, tenderness — 
of the abdomen, and the occult blood in the stool suggest 
that there was partial necrosis (with subsequent recovery) | 
of the intestinal wall. Monitoring of the cardibrespiratery 
function‘ helped establish the diagnosis early, before irre- 
versible gangrenous changes occurred, and provided a 
rational besis for the selection of therapy. 
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surgical Assistant— 
1e Eingical Regulation 


'itor.—There is a widespread 
fostered by the Joint Commis- 
cereditation of Hospitals and 
he American Hospital Asso- 
yat it is mandatory to have a 
surgical assistant present at 
” operations. This rule has 


sible surgeon would under- 
‘major procedure without an 
t; and the more serious or 
| the procedure, the more 
s he to choose an experienced 
nt. This may be especially true 
imunity practice where sur- 
in the habit of assisting 
her. 

of the reasons for insisting on 
nt at a surgical procedure is 
ssibility that the operating 
may suffer a sudden severe 
at would incapacitate him. In 
cumstances, of course, the 
it would be able to continue the 
re and invoke the help of a 
avsistant for himself. 

t more important, in my view, 
| be the sudden incapacitation of 
ie eresthesiologist, whose ability to 
| vital functions at the head of 
may go unnoticed. The anes- 
gist, it is true, is rather like 
-plot of an airliner, who usually 
Eis maximum concentration tak- 
and landing. Nonetheless, the 
atient’s. life is very much in his 
ands. | submit that the rule concern- 
ng eur ical assistants for all oper- 

















nsurance driving more and 
alists away from the prac- 
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are acceptable only when essential 


procedure, such as herniorrhaphy or a 
routine cholecystectomy; this is espe- 
cially true in the middle of the night. 
It appears to me that there would be 
very little danger in having a well- 
trained surgical technician as the 
assistant, for should the surgeon 
sustain a sudden massive coronary 
attack while operating, the assistant 
could tide things over until a replace- 
ment were found. If it were the anes- 
thesiologist who suddenly dropped 
dead, it might be more difficult to 
sustain the patient’s life! 

Basi, R. MererowitTz, MD 

San Mateo, Calif 


Enhancement of Flow 
Through Arteriovenous Fistula 


To the Editor.—It is an affront to the 
technical knowledge and common 
sense of vascular surgeons to publish 
an article on technique (Arch Surg 
111:195, 1976) with a photograph (Fig 
3) that shows a bulldog clamp crushing 
the vein that is being prepared for 
angioaccess. 

The maneuver of hydrostatic dila- 
tion of a vein can be accomplished by 
using gentle digital compression to 
occlude the vein, as the article indi- 
cates. Silastic tubing loops can be 
employed for the same purpose. The 
use of bulldog clamps for occluding 
blood vessels as delicate as cephalic 
veins should be condemned. Publish- 
ing such practice will lead the novice 
to a high incidence of inflow ste- 
noses. 

Ropert F. Foran, MD 
Beverly Hills, Calif 


In Reply.-One would agree that 
“crushing the vein that is being 
prepared for angioaccess” is “an 
affront to the technical knowledge 
and common sense of vaseular sur- 
geons.” However, the bulldog clamp 
shown in the article was designed to 
avoid. such trauma. It is a spring- 
loaded clamp with a thumb:serew that 
can be adjusted to apply minimal pres- 




















sure. Unfortunately, the adjus 
screw was not shown in the i 
tion, admittedly an oversight. 
We have not had any: prob 
early or late stenosis wi 
described method and have be 
to maintain several fistulas tł 
originally of questionable size 
Bruce P. Min 

New York 


Abdominal Palpation by 
Stethoscope 


To the Editor.—Physical findings i in 
patient suspected of having an “acu 
abdomen” remain paramount. in t 
assessment of the diagnosis. Evet 
surgeon has seen a patient v 
minimal disturbance of temperat 
pulse rate, white blood cell cou 


findings, and who has localized 
derness that is proved to be due 
acute appendicitis. It is so 
difficult, especially in children and in 
emotionally disturbed patie! ts, to 
sure that the tenderness is. real. a 
For some considerable time, I hav 
used a simple “trick” to elucida 
whether the patient’s pain is either 
real or exaggerated. It consists of 
palpating the abdomen `a second time 
with the diaphragm of a stethoscope 
after clearly indicating to the patient 
that one is listening to the abdomen... 
This seems to distract the patient, for 
it is surprising how frequently the 
findings by hand palpation are 










abdominal wall gently but « 
ly with the stethoscope. =- 
I have demonstrated to my pet 
atric and medical colleagues r 
peatedly that one can compress-the __ 
anterior abdominal wall against the 
posterior abdominal wall in: patients. — 
suspected of exaggerating ‘their — 
symptoms. My stethoscope, I believe, 
has saved many a patient. an unneces- i 
sary laparotomy. one 
Basu. R. itnrendenre: ‘MD. ; 

San Mateo, Calif 9 4i 
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Septic jonsuppurative 
Thrombophlebitis 


To the Editor.-In a rasatit article, 


“Septic Nonsuppurative Thrombo- 


phlebitis” (Arch Surg 111:122, 1976), 
Zinner and colleagues described 11 
patients with cannula-associated 
Gram-negative bacillary sepsis refrac- 
tory to cannula removal and antimi- 
crobial therapy. Metal (“sealp-vein”) 
needles were implicated in seven 
cases. Clinical: remission followed re- 

ection of mildly inflamed veins; in 
each case culture of the vein yielded 
othe blood pathogen. The authors 
concluded that. the thrombophlebitic 
veins eo stituted the source of persis- 


tion or. organisms were identified 
histologically. 

“This “report appropriately re-em- 
T phasizes iatrogenic hazards of infu- 
sion herapy. However, we have reser- 
tions about the interpretation of 
_ data presented: 

1. Septicemia, and especially septic 
thrombophlebitis, arising from use of 
metal needles has been rare. Only 

ne case of needle-related septicemia 
was detected among 535 patients in 

ve prospective studies. Moreover, 
to this series, a total of only five 
ses of needle-related septicemia had 
been reported’; one was linked to 
contaminated infusion fluid.’ 
2. One might expect segments of 
vein to be: culture-positive in any 
ongoing bacteremia, not just that due 
to septic thrombophlebitis. 
: The absence of microorganisms 
in vein walls or intraluminal thrombus 
histologically is difficult to reconcile 
with a phlebitic focus of persistent 
- sepsis. 
4, Gram-negative bacilli cause can- 
. nula-related septicemia, but an exclu- 
: sively Gram-negative spectrum in a 
nonburn patient population is un- 
usual.’ Staphylococcus aureus is usual- 
the most: common pathogen. 
native explanation is that 
ese cases may have been 
ontaminated intravenous 
nationwide outbreak of 
icemia traced to contaminated 
infusion products in 1970-1971’ and 
other smaller outbreaks. have charac- 
terized a clinical syndrome very simi- 
lar to the cases described by Zinner et 
al: 
1. The microbial ‘spectrum: is uni- 


formly Gram-negative.:* Klebsiella- 


Enterobacter: organisms. (10 of the 11 


casesin the series of Zinner et al), in 


contrast. te’ Gram-positive. bacteria 
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g: 
eies, grow rapidly i in glucose-contain- 


ing fluids at room temperature, 
attaining concentrations of > 10° 
organisms per milliliter within 24 


hours. 


2. Phlebitis is commonly present, 
even with use of metal needles.* 

3. Septicemia characteristically 
persists despite antibiotics and can- 
nula removal until the entire infusion 
apparatus (including bottles and tub- 
ing) is changed.'** 

Data not presented might permit 
further insight into the genesis of 
these infections: 

1. Excepting venous suppuration— 
rare in nonburn patients—most eannu- 
la-related sepsis abates rapidly after 
cannula removal. The authors stated 
that sepsis persisted “even after 
removal of the infusion device and a 
course of antibiotic therapy.” Yet, the 
intervals from cannula removal (not 
onset of sepsis) to vein resection were 
not clearly stated. 

2. Were bottles and tubing com- 
pletely replaced at the time of cannula 
removal? 

3. Was in-use infusion fluid ever 
cultured? 

4. Were veins cultured quantita- 
tively? 

5. In what years did these infec- 
tions occur? 

Physicians should be aware that 
contaminated fluid is also a cause of 
nosocomial septicemia. Routine eval- 
uation of sepsis of obscure cause in 
patients receiving intravenous thera- 
py must include removal of the entire 
infusion apparatus and culture of both 
fluid and cannula.'** 

Frank S. Ruame, MD 
Palo Alto, Calif 
Dennis G. Maki, MD 
Madison, Wis 
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The Surgical 
Television Light Lets 
Your Students See 
What You See — 


With the Lerro automatic color tele-: 
vision camera and remove controlled 
zoom lens mounted iœ the Caste.. 
Daystar light, you can transmit “live” 
anywhere in the hosptal to staff; |> 
colleagues, and residenis. Excellent "|. 
for training. seminars and conter- 
ences. 


And Lets Them 
See It ngan — 


Record both picture and sound opa” 
U-matic video cassette and play.’ 
back on a Sony 17° Trinitron color 
monitor. Start building as invaluable.” 
tape library. 


The reals lete system including the 
Daystar light is $16,600. plus installa-. 
tion. Or we can retrofit ere existi a. 1. 
mires for $11,800, includ ng Star 
ation 2 


_Phladephi, Pa. 19132 vs 










trition, by the Committee on Pre- 


T: pp, 






sto pears The information is 
i; yet clear ann well a 






n prees aad utilization of energy aaa 
response to starvation and stress. 

< Diagrams are pertinent and in- 

i ; references are abundant yet 

< selsecive. The recognized authorities 

“who ventributed chapters are allowed 

to- express their own individuality, 

 thus-sparmg the reader the tedium 

co c thet frequently arises from overedit- 

dng. Yet, this readability is not marred 

by repetition. 
(oo  Enesammary, an outstanding man- 
o a anal 



















Rospert M. Gotpwyn, MD 
Brookline, Mass 


£ : - the Injured Child, by the Surgical Staff 
Avspital for Sick Children, Toronto; 444 pp, 
Sze, Wiliams & Wilkins Co, 1975 

in commemoration of the centen- 
ial ef the Hospital for Sick Children 
nto, one > of the largest chil- 

















etal of the hospital "have 
d this comprehensive volume 
ing the care of the injured 
child ‘Trauma continues to he „the 





oineh hood, and this blue is one of 
the few reference books available 





specifically to chil dren. The 17 
uting authors from a wide 
of surgical, medical, and 
, services indicate the. impor- 
f teamwork in providing total 
for the injured child. The excel- 
‘tion on musculoskeletal inju- 
<o Ties? eludes a discussion of first aid 
«. and emergency care as well as defini- 
tive surgical management. The man- 
agement of injuries attributed to child 
abuse is discussed. both from the 
and legal point of view. In 
to providing a detailed 






i spevialitiea: N Torri 





$18.50, WB Saunders Co, 


led to the practical aapect of 





the common minor injuries such as 


lacerations, bites and stings, eye inju- 
ries, burns, and many other frequent- 
ly encountered problems in childhood. 
Furthermore, there is an excellent 
series of discussions concerned with 
the medieal aspects of injuries in 
childhood such as drug abuse, epilepsy, 
bleeding disorders, emotional and psy- 
chiatric disorders, and diabetes. 

This volume should serve as a refer- 
ence book for physicians whe care for 
injured children as part of their prac- 
tice. Medical students and residents 
should find this book of great practical 
assistance. It probably should be 
included as a standard reference in 
most emergency centers that provide 
care to children. 

Eric W. Fonkatsrup, MD 
Los Angeles 


Skin Flaps, edited by William G. Grabb and 
M. Bert Meyers, 548 pp, with illus, $48.50, Little 
Brown & Co, 1975. 

This book is a well-organized, com- 
prehensive review of skin flaps and 
their multifaceted uses in the expand- 
ing field of reconstructive surgery. 

The book is divided into two distinct 
parts. The first ten chapters are 
concerned with modern investigation 
into experimental aspects of skin 
flaps, with excellent discussions of the 
pathophysiology of the delay phenom- 
enon, as well as the effects of radi- 
ation, anesthetic agents, and hyper- 
baric oxygen on skin flap survival. 

The second and largest part of the 
book contains 31 chapters and is 
concerned with the design, indica- 
tions, and clinical uses of skin flaps in 
reconstructive surgery. It is divided 
into the broad categories of skin flaps 
of the head and neck, trunk, upper 


extremities, and lower extremities 


and contains outstanding chapters on 
the deltopectoral flap, groin flap, fore- 
head flap, and tongue flaps, as well as 
many others. Basic principles are 
stressed by many of the contributing 
authors, and the range of flap usage 
varies from the time-tested cross-leg 
flap to the newer dorsales pedis 
arterial flap and the free flap, using 
neurovascular anostomosis. 

The line drawings and photographic 
demonstrations of the multiple flaps 
are clear and lend much to the under- 
standing of the geometry of flap 
transfers. The bibliography at the 
conclusion of each chapter enhances 
the value of the book. 

My only criticism of this volume is 
that its clinical value might have been 








further strengthened. by choice editos 
rial comments as to the pluses and. 
minuses of proposed flaps, such as the 
clinical needs for delay of the shoulder 
flap or the possibility of “trap door” 
effect of flaps designed, using subeu- 
taneous pedicules. 

The editors should be congratulated 
for assembling many of the leading 
authorities in flap reconstruction as 
contributors to this outstanding book 
that will be a valued addition to those. 
undertaking reconstructive surgery. 
using skin flaps. 

THOMAS 


C. COCHRAN, JR, MD: 
Boston ee 






Peripheral Arterial Disease: Volume IV, Major 
Problems in Clinical Surgery, by Wiley F. Barker, 
503 pp, 177 illus, $17.50 WB Saunders Co, 1975. : 

Dr Barker’s first edition in 1966 was 
an excellent primer for the student 
and house officer, told in lucid | 
phrases, to give them an understand. 
ing of peripheral arterial diseases. 
from the surgeon’s standpoint, In that | 
edition the only surgical treatments 
he described were sympathectom 
and reconstruction for aorto-ili 
femoral arteriosclerosis oblitera 
This second edition maintains. 
high quality of the first, but it-is 
much more than a primer. It is a. 
complete guide, not only for. 
previous level of reader, but al 
the practicing vascular surgeon. © 
ters have been added, some by gues 
authors, on the treatment of arteri 
vessels, arterial trauma, embolism, 
extrinsic compression syndromes, an 
techniques of hemodialysis access. 

The original chapters have been. 
updated. An outstanding feature of 
this book, as of the first, is that the 
author speaks to the reader in intis 
mate terms. One is made privy to the. 
judicious and balanced judgment.of an 
expert and honest surgeon, Nowhere 
does one feel put upon by the author's 
prejudices. He, for instance, remains — 
partial to endarterectomy for aortoil- 
iac obliterative disease. and, mørè 
controversially, to lumbar sympathec- A 
tomy as a supplement to it. He gives _ 
figures to support his position insofar 
as they exist. But where they are not 
totally conelusive, he hastens to point — 
that out. In this mature approach to’ 
his field he shows himself to be a 
distinguished follower of the tradition 
of that great pioneer vascular sur- 
geon, Dr John Homans, to whom he 
dedicates the book. 

RICHARD WARREN, MD 
Boston 
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oes Edward y aed Paal D. Malone, and John D. 
© os MacArthur, 418 pp, 224 illus, $37. 50, Lea & 
oes Febiger Publishers, 1975. 
In their preface the authors indicats 
that the purpose of this book: is to 
“present the anatomy. and function of 
structures pertinent to abdominal and 
-< pelvic operations, and in some in- 
stances to state briefly the aims of a 
_- procedure, what. structures are avail- 
able. for its. accomplishment, what 
-anomalies may be encountered, what 
‘and where the structures are that 
+. must. be identified or avoided, and the 
availability of several different tech- 
‘niques from which to choose for 
achieving the desired results. They 
-have accomplished this superbly in 
. onë 418-page volume that is concisely 
_ but elearly written, meticulously in- 
-dexed, and profusely illustrated with 
224 appropriate, informative, and 
` well-chosen illustrations. Seldom has 
so much valuable and pertinent infor- 
ation been provided on 80 few 

































The book is divided into seven 
eneral sections; each section contains 


id fünétions of the structures perti- 
nt to that area and techniques of 
ions on them. The completeness 
erage is astonishing, as indi- 
by this partial listing of 


ection I is on the abdominal wall 
nd peritoneum and includes such 
ubjeets as muscles and fascias; extra- 
ritoneal abscesses and their drain- 
_ various. incisions; procedures to 
merease abdominal exposure; ap- 
roaches to the pelvis; special visceral 
and peritoneal topography such as the 
abdomen in the neonate; situs inver- 
gus and its surgical correction; intra- 
_ peritoneal abscesses and their drain- 
age; inguinal and femoral hernias and 
various methods of their repair. 
_ Section II is on the major vessels, 
lymphatics, and autonomic nerves. It 
y the topography of the aorta 
| its branches and surgical expo- 
and operations on various por- 
ns thereof. It also includes similar 
descriptions f the inferior vena cava, 
major lymphatic pathways, and the 
abdominal components of the au- 
tonomic nerves and operations there- 
upon. = 
Section Hi is on the stomach, duo- 
denum; and spleen. This includes their 
i embryo! logy; vascular, lymphatic, and 
_„nervesupply; and the various types of 
“vagotomy and its effects. Also in- 
cluded are the various types of 
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Section IV is on the liver, biliary, 


-and portal systems—the internal and 


external anatomy and. anomalies of 
these structures as well as- surgical 
approaches to and operations on them, 


including resections and the different 


types of portacaval shunts. 

Section V is on the bowel—its 
embryology, congenital anomalies in- 
cluding malrotation, congenital inter- 
nal and ventral hernias, diverticula, 
duplications, and stenoses. Also in- 
cluded are the topography and ar- 
rangement of the intestine and its 
vascular supply, and characteristics of 
intestinal segments and collaterals 
between intestinal vascular branches 
and their significance for forming 
isolated segments for transpositions 
or interposition. Formation of isolated 
colonic segments is the only topic I 
found to be less well illustrated than 
desired. On the other hand, the chap- 
ters on the anorectum, which include 
fecal continence, imperforate anus, 
anal fissure and fistula, prolapse of 
the rectum, and resections of the large 
intestine including sphineter-praserv- 
ing operations are very completely 
illustrated. 

Section VI contains chapters on the 
suprarenal glands, the kidneys and 
ureters, the bladder and pelvic uret- 
ers, and the male genital organs. 

Section VII is devoted to the female 
pelvis and peritoneum and contains 
chapters cn pelvic support, perineum 
and displacements, innervation of the 
female genitalia and denervation pro- 
cedures, the various types of hysterec- 
tomy for benign disease, and oper- 
ations for malignant disease. The 
final chapter is on cesarean section. 
All are well described and fully illus- 
trated. 


In summary, this book presents the 
anatomy pertinent to abdominal and 
pelvic operations, the structures avail- 
able for use and those to be protected 
from injury, the objectives of the 
procedure, and various techniques for 
its achievement. It also points out 
pitfalls tc be avoided. Emphasis is 
placed on the schema and major steps 
in operative procedures, but an amaz- 
ing amount of essential information 
about less conspicuous maneuvers dur- 
ing the operation is included. The 
authors have obviously been practi- 
tioners of operative peer 

Q 





ested in the apply rf 
thereto. Much of ¥ 





-as exposure and operations- on the 
"duodenum, pancreas, and spleen. 





and well-chosen references to the 
writings of others in a bibliography at 
the end of most of.the chapters. The 
book provides, in one volume, essential 
information about abdominal and pel- 
vic surgery that would require labo- 
rious culling from the surgical litera- 
ture, textbooks on surgery and anat- 
omy, and an atlas of operative surgery 
to acquire otherwise. However, it does: 
not replace them. It is recommended 
for use by surgeons doing abdominal 
and pelvic surgery who seek a: book 
with which to refresh their knowledge 
before undertaking such operations 
that are infrequently performed by 
them. I also recommend it for house 
officers and medical students seeking 
a condensed source of information 
about surgery in this field. Internists 
who refer patients for this type of 
surgery may find it valuable for 
obtaining information about the 
choice of operations available and the 
techniques involved. It is a valuable 
addition to any medical library. 
RICHARD T. SHACKLEFORD, MD 
Baltimore 
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NTISEPTIC 
SECU 


in scrubbing and 
prepping 


For surgeons, nurses and patients 
the 2ronpt, broad-spectrum action 
of BETADINE Microbicides 
provices topical antiseptic security. 


BETADINE Surgical Scrub, for 
scrubbing by the surgical team and 
for op'imal skin degerming in 
preppirg the patient... promptly 
achiaves full microbicidal effect with 
eac^ Lsage...(inthe rare instance 
of locelirritation or sensitivity, 
discor tinue use in the individual). 


BETADINE Solution or BETADINE 
Aeraso Spray, to enhance antisepsis 
inp epping after initial use of 
BETAD: NE Surgical Scrub. BETADINE 
Solutioa and BETADINE Aerosol Spray 
are‘ilm-forming...activein the presence 
ofb occ, pus andserum...help 

mai tein postoperative antisepsis when 
app ie dtoincisions. 


Purdue Frederick 


Gcopvmewuy 1575, THE PURO IE FREDERICK COMPANY 
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Microbicides 
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broaz-spectrum 
topical microbicides 





CE prevents hard, dry stools common to constipation . . . 
oes it without laxative stimulation. COLACE assists 
s by simply letting intestinal water permeate stools. 


LACE helps to prevent painful straining at stcol —particularly 

portant in patients with delicate anorectal disorders. 

fe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from nancy P old. age. 


Simple drops of water 
) elp make COLACE 


dioctyl sodium sulfe 


Mead iia... 
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_ For insomnia 
in the hospital... 


The hospital can often be inhospitable 
to sleep... 


Unfamiliar schedule and surroundings, lack of 
privacy, nighttime disturbances — these can all 
contribute to hours of wakeful discomfort when 
the hospitalized patient should be asleep. This 
problem can be particularly serious if the patient 
has a history of insomnia prior to admission. 
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a i MA 
ONO LE forty eg te TERME TS gy fy? cht p EE 0 ahit f iteng stip res inp 
E A OMRE AO EEN An effective sleep 
medication is one that 
vane can relieve insomnia in 

hospitalized patients... 


No sleep medication can counteract extreme 
“sleep disturbers.” But when indicated, 
Dalmane (flurazepam H]) can often 
nrovide relief from insomnia. It reduces 
nighttime awakenings, prolongs sleep and 
induces sleep rapidly in hospitalized 
patients— with the convenience of a 
Patients in one study single h.s. dose? 
named what kept them awake.. ? 


The “sleep disturbers” mentioned by patients on 
a heart surgery floor included cardiac monitor 
wires, noise in the corridors, a squeaky water 
faucet, the bedpan sterilizer, talking and the 
telephone ringing at the nurses’ station, and 
other patients receiving care.! Many of these 
disturbances were unavoidable. 








“Summary of Objective Results*° 
(g-erage improvement over baseline) 


































































































And is relatively safe, 
seldom causing 
morning “hang-over 
Dalmane is generally well 
tolerated. It may be used in 
patients on chronic warfarin 


therapy; no unacceptable 
fluctuation in prothrombin 
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` Dalmame Placebo Dalmane Placebo time has been reported’ 6 
eens Res Usual precautions should be 
tas idee observed in patients with 





impaired renal or hepatic function; 
in the elderly and debilitated, 

initial dosage should be limited to je" 
15 mg to help preclude oversedatjgi 


Dalmaane (flurazepam HCl) dizziness or ataxia. 
signif cantly improved 
sleep nduction and 
mairtenance in 
hospi:alized orthopedic 


2 - patients? C ° d 

© When evaluated against placebo in 26 onsi er 
alec h, Dal j “se è 
TE es upeii effectiveness 


ings and in prolonging sleep...over7 e 
c tive nights following one baseline th h t ] 
no-mecication night. Patients’ subjective In C OSpI a. 


estimaves agreed with objective 


=" Dalmane 
flurazepam HCI 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 
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o The convenience of a single h.s. dose 

o Fewer nighttime awakenings 

, o Clinical effectiveness proven in the 
sleep research laboratory 

o Seldom causes morning “hang-over” 
_. Please see following page for ROCHE 

a sur raary of product information. 















‘may suffice in some patients). 
mg capsule A,s.— initial dosage for 
rly or debilitated patients. 


: fore prescribing Dalmane (flurazepam 
He), please consult complete product 

f ummary of which follows: 
ectivein all ype of insomnia 
; zed by difficulty in falling asleep, 
frequent nocturnal awakenings and/or early 

_ morning awakening; in patients with recurring 
a or poor sleeping habits; andi in 


genera lly not necessary orrecommended. 
Contraindications: Known hypersensitivity 


Warnings: Caution patients.about possible 
combined effects with alcohol_and other ` 
CNS depressants. Caution against hazardous 
occupations requiring complete mental alert- 
“ness (e.g, operating machinery, driving). 
Use in women who are or may become preg- 
nant only when potential benefits have been 
weighed against possible hazards. Not 
“recommended for use in persons under 15- 
- years of age. Though physical and psycho 














the hospital 


mane 


0 mg capsule, h.s.— usual adult dosage 


logical dependence have not been reported 

on recommended doses, use caution.in 
administe-ing to addiction-prone individuals 
or those who might increase dosage. 
Precautions: In elderly and debilitated, initial 
dosage should be limited to 15 mg to preclude 
oversedation, dizziness and/or ataxia. If 
combined with other drugs having hypnotic 
or CNS-depressant effects, consider potential 
additive effects. Employ usual precautions 

in patients who are severely depressed, or 
with latent depression or suicidal tendencies. 
Periodic blood counts and liver and kidney 
function tests are advised during repeated 
therapy. O>serve usual precautions in 
presence o` impaired renal or hepatic function, 


Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, 
lethargy, disorientation and coma, probably 
indicative of drug intolerance or overdosage, 
have been reported. Also reported were 
headache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have‘also been rare occurrences 
of leukopenia, granulocytopenia, sweating, 
flushes, difficulty in focusing, blurred 
vision, burning eyes, faintness, hypotension, 
shortness əf breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 


. speech, confusion, restlessness, hallucina- 


tions, and elevated SGOT, SGPT, total and- 


direct bilirabing and alkaline phosphatase: 





‘for insomnia in 





he convenience of a single /.s. dose 


Paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, have also 
been reported in rare instaaces. 

Dosage: Individualize for maximum beneficia 
effect. Adults: 30 mg usual dosage: 15 mg 
may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until 
response is determined. 

Supplied: Capsules containing 15 mg or 

30 mg flurazepam HCI. 
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Hirefumi Yukaya, MD; Michio Kobayashi, MD 
Serial determinations can monitor progress of liver regeneration. 
(Editorial comment by Wiltam V. McDermott, MD, Boston) 
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AAKA trom injectable 
TRANSITION conan analgesia 
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There are other good reasons to make 
No. 4 the oral sequel to injectable 
analgesia in your patients. Major 
among them is the low addiction 
liability of codeine. 


There are other bonuses: \ pre- 
scribing convenience. Up to 5 refills 
in 6 months at your discretion (unless 
restricted by state law), Telephone 
prescribing in most states. 
EmpirinCompound with Codeine No.4. 
The codeine transition from—and to —~ 
jectable analgesia. 
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-SURGICEL Absorbable Hemostat 
RADEMARK 
oxidized regenerated cellulose) 


FOR SURGICAL USE 
For: dentai applications of this product, reter- 
ence should be made- to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable- Hemo- 
Stat. is a chemically-sterilized, absorbable 
knitted fabric prepared by the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a- pale yellow cast and has a faint, 

arameldike aroma, it is strong and can be 


aati aes 975 


(0 help control smallvessel bleeding 
withou injuring vital tissue 


TRADEMARK 


bsorbable Hemostat 
d regenerated cellulose 


sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely unGerstood, but it appears to be a 

physical effect rather than any alteration or 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable Hemostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of imp antation with practically no tissue 
reaction. Absorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical. procedures to assist 
in the control of capillary, venous, and small 
arterial -hemorrhage when ligation or other 
conventiona. methods of control are imprac- 
tical or. ineffective. = 


CONTRAIND:CATIONS: Although packing or- 


wadding. sometimes is medically necessary, 
SURGICEL Absorbable: -Bempstat should not 














be used in this manner uniess it is to be re 
moved after hemostasis is achieved. 

SURGICEL should not be used for impar 
tation in bone defects, such as fractures 
since there is a possibility of interferenc 
with callus formation and a theoretical. chance 
of cyst formation, 

When SURGICEL is usec to help achiev 
hemostasis around the spinal cord in- far 
inectomies, or around the optic nerve an 
chiasm, it must always be removed afte 
hemostasis is achieved since it will swell an 
could exert unwanted pressure. 

SURGICEL should not be used to contre 
hemorrhage from large arteries. 

SURGICEL should not be used on. mgr 
hemorrhagic serous oozing surfaces, sinc 
body fluids other than whole blood, such a 
serum, do not react with SURGICEL to: pre 
duce satisfactory hemostatic effect... > 


WARNINGS: SURGICEL Abserbable Hemost: 
is supplied sterile and should not be aut 
claved because autoclaving: causes physici 
breakdown of the product: 

SURGICEL is not intended as a substitut 
for careful surgery and the proper- use c 
sutures and ligatures. 

Closing SURGICEL in a contaminate 
wound. without drainage may lead to compi 
cations and should be avoic 


dad; 
: The hemostatic effect at SURGICEL i 





-Wide hemostatic application in surgery. g 
SURGICEĽ Absorbable Hemostat is a pliable- Eo 
knitted fabric that has been found to be inherently 
and dependably hemostatic when used as an aid in 
the control of small-vessel bleeding in abdominal 
thoracic, neurosurgical, orthopedic, cardiovascular, 
gynecologic and otorhinolaryngologic procedures, _ 
in superficial open wounds and on donor sites. 
SURGICEL Absorbable Hemostat is a valuable.. 
adjunct in the control of small-vessel bleeding when 
ligation or other conventional methods of control 
are impractical or ineffective. a ie 




























Rapid and complete absorption 
s virtually no tissue reaction when used 
properly in minimal amounts for hemostasi 
SURGICEL Absorbable Hemostatis 
completely absorbable from sites of- 
implantation after it has become a 
gelatinous mass that aids inthe 
























greater wren it is applied dry; therefore it 
should not se moistened with water or saline. 
: SICEL should not be impregnatec with 
agents or with other materials 
ufering or hemostatic substances. 
tic effect is not enhanced by the 
3 GF thrombin, the activity of which is 
destroyed by the low oH of the product. 
~Altheugn SURGICEL Adsorbable Hemostat 
“may be lentin situ when necessary, it is ad- 






visable te-rermove it once hemostasis is 
“achievedl. ft: must always be removed from 
os the site of application after use in laminec- 
tomy peocedures and from foramina in bone 
wher. twerroatasis is obtained. This is because 
 SURGICE:, by swelling, may cause nerve 
< damage by- pressure in a bony confine. Pa- 







eeding surface. Wadding -or 


jere swelling may interfere 


formation of a clot. 


_ Convenient to use. SURGICEL 
_ Absorbable Hemostat requires no addi- 
tiora nemostatic preparation; it is ready for 
use directly from the vial. When exposed. 
a. ta blood, it adheres readily to tissues but”. ` 

generaly not to dry instruments or dry surgical kS 

; goves. SURGICEL Absorbable Hemostat 
d be stored at controlled room temperature? 
Befo-e using SURGICEL Absorbable Hemostat: 
< please refer to product information below. 


should be ‘applied loosely 
e avoided, especially within. 


with normal function or possibily cause 
necrosis. 

In urological procedures, minima! amounts 
of SURGICEL should be used and care must 
be exercised to prevent plugging of the 
urethra, ureter, or a catheter by dislodged 
portions of the product. 

Since absorption of SURGICEL could be pre- 
vented in chemically cauterized areas, its use 
should not be preceded by application of sil- 
ver nitrate or any other escharotic chemicals. 

If SURGICEL is used temporarily to line the 
cavity of farge open wounds, it should be 
placed so as not to overlap the skin edges. 
It should also be removed from open wounds 
by forceps or by irrigation with sterile water 
or saline solution after bleeding has stopped. 

Precautions should be taken in otorhino- 
jaryngologic surgery to assure that none of 
the material is aspirated by the patient. (Ex- 
amples: controlling hemorrhage after tonsil- 
lectomy and controlling epistaxis.) 

Care should be taken not to apply SURGI- 
CEL too tightly when it is used as a wrap 
during vascular surgery (see “ADVERSE 
REACTIONS” section). 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreign body reactions have been reported. 

There ‘have been two. reports of stenotic 
effect when SURGICEL Absorbable Hemostat 


> has been applied as a wrap during vascular 









-that the stenosis was directly..related tothe 






















surgery. Although it has not been'éstablished 


use of SURGICEL, it is important to be 
tious and avoid applying the material. tle 
as a wrapping. g 
Possible prolongation of drainage in cho 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report ofa. 
blocked ureter after kidney resection, im 
which postoperative catheterization was 
required. ; 
Occasional reports of “burning” and “stin 
ing” sensations and sneezing when SURG 
CEL has been used as packing in -epistax 
are believed due to the low pH of the produ 
Burning has been reported when SURG 
CEL was applied after nasal polyp removal. 
and after hemorrhoidectomy. Headache, burn... 
ing, stinging, and sneezing in epistaxis afi. 
other rhinological procedures, and stinging 
when SURGICEL was applied of surface. 
wounds (varicose ulcerations, dermabrasion: 
and donor sites) also have been reported: 
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ar presentation of data on 
oophorectomy performed 


n be years 1960 to 1964. The 
» of interest because they 
he conventional thinking that 
«free interval, age of the 
nmt and tumor histology have 
nt implications in the likeli- 
response. 
“Dorng the years since these pa- 
were treated, several innova- 
- Management have emerged 
patient with advanced cancer 
ust. These advances have 
basic strategies: nonhor- 
motherapy, and additive or 
ndocrine manipulation 
1 tumor receptors. Both are 
ing success. 
ess- in nonhermonal chemo- 
hompyin patients with cancer of the 





Advances 


in Cancer of the Breast 


breast is one of the most exciting of 
all recent medical advances. After 
numerous trials with individual 
agents, most medical oncologists are 
now using multiple drug approaches. 
The recent reports of successful reduc- 
tion of recurrence in premenopausal 
patients with melphalan (phenylal- 
anine mustard [L-PAM]), and an even 
more striking reduction in recurrence 
at all ages with cylophosphamide, 
methotrexate sodium, and fluorouracil 
(CMF), are important contributions to 
management. 

At the same time, endocrinologists 
and surgeons have been developing 
guidelines for endocrine ablation or 
additive hormonal therapy based on 
estrogen, and, now, progesterone re- 
ceptors present in the cytoplasm of 
the tumer cells. When these receptors 
are present in a significant concentra- 
tion, approximately 60% of patients 
will respond to endocrine or hormonal 














manipulation. 

A third approach, just emerg 
that of adjuvant immunother 
immunostimulants such as le 
hydrochloride, BCG vaccine 
methanol extraction residue 
or specific antigens such as ho 
gous irradiated tumor cells. 

It seems, however, that these 
of chemotherapeutic hormo 
immunologic progress have been di 
crete and without linkage. We are 
faced with the challengé of seque 
ing, or interweaving, these 
proaches to obtain complement, 
effects resulting in the best treatm t 
for the patient. 


JEROME J. DECOSSE, MD 
WILLIAM L. DONEGAN, MD 
Milwaukee 





Editorial 843 











reventable Complication 
of Total Gastrectomy 


award L. Bradley III, MD, James Isaacs, MD 


The incidence of anemia after total gastrectomy has not 
red sufficient clinical emphasis. During a follow-up period 
ing 32 months, postresectional anemia developed in 
of ten patients without evidence of malignant neoplasm; 
ne of these patients had received parenterally adminis- 
>yanocobalamin. Despite low levels of circulating erythro- 
ind proportionately increased erythropoietin levels, reticu- 
sis was not evident. This observation suggests an un- 
terized failure of marrow erythroid precursors. Multiple 
in intake of dietary constituents necessary for the 
ion of erythrocytes were demonstrated. With the possible 
ion of iron, malabsorption of these constituents is not an 
riant factor in the production of anemia. Postresectional 
‘Ig multicausal, but is primarily nutritional. As total 
my becomes more commonly employed in the treat- 
t of nonmalignant conditions, recognition of the frequency 
auses of postresectional anemia should assist both diag- 
i anticipation and therapy. 
rch Surg 1411:844-848, 1976) 











nia occurring as a consequence of total gastric 
resection has perhaps received less attent:on than 
by the frequency of this complication. Studies 
rmed in patients undergoing total gastrectomy for 
mali nant disease suggest that some form of postcperative 
will: develop in ove of panene Bowes er, the 
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gastric resection becomes more commonly employed in the: 
treatment of nonmalignant conditions. Accordingly, we: 
have investigated certain nutritional and hematologic. 
parameters in a group of patients without demonstrable. 
malignant neoplasm undergoing total gastric resection, 
and have attempted to determine both the frequency and 
the cause(s) of postresectional anemia. 


SUBJECTS AND METHODS 


Ten a gave their informed consent to participate in this 
study. Seven men and three women ranging in age from 31 to 74 
years were studied an average of 32 months after surgery. Five: ee 
patients (No. 6 through 10) were studied within the first postoper- | 
ative year, while five other patients (No. 1 through 5) were: F 
investigated 17 to 94 months following surgery. Nine of the ten) 
patients underwent Roux-en-Y reconstruction with consequent. as 
duodenal bypass. All patients underwent total gastrectomy for. > 
complications of peptic ulceration. In six of these patients; Zöllin- 
ger-Ellison syndrome was suspected on the basis cf hyperchlorhy-: = 
dria and hypergastrinemia, although in none of these patients: . 
could any evidence of either primary or metastatic tumor be 
found. At the time of the study, the patients had achieved an. 
average 86% of ideal body weight (range, 65% te 110%), six had” 
returned to work, two continued to be retired, and two remained .. 3 
unemployed. No clinical or biochemical evidence of thyroid or 
hepatic dysfunction was evident in any of these patients. During 
hospitalization, only patient 1 exhibited a positive stool gtaiae. 
test, which was finally attributed to intermittently bleeding ; 
internal hemorrhoids. ii 

Each patient was admitted to the Emory Clinical Research ; 
Facility where rigidly controlled balance studies were performed. © 
Over an 1&-day protocol, the patients were first permitted anad ib 
“smorgasbord” diet wherein the only limitation te the amount ef 
food ingested was the specifie desire of the patient. Subsequently, 
all patients were equilibrated on a balance diet containing 80. em. 
of protein and 100 gm of fat. The balance period then consisted of | 
two consecutive three-day periods for stool collection and daily 24. 
hour urine collections, which were analyzed for nitrogen. Finally, oe 
the part 2 Schilling test of vitamin B,, absorption. was carried 
out. : 

After discharge, the patient was given a daily fond diary to keep 
for seven days. Conferences with. the chief dietitian prior to; 
discharge stressed the necessity and the technique for keeping an 
accurate intake record. Daily telephone calls after: discharge i 
assisted accurate compliance. ani 
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Nutitier Board). 


Daily Nitrogen 











h Yal. aes are expressed as a percentage of recommended dietary allowance; corrected for age and sex (National Academy of Sciericë; Food and : 


Table 2.—Nitrogen Absorption and Balance 
Daily Stool Nitrogen, 













Coefficient of Nitrogen Balance, 7 


























1.8 









RESULTS 
Intake and Balance Studies 


In Table 1, the intake of various constituents necessary 

blood cell (RBC) formation is compared during 
zation (smorgasbord) with intake during the 
ed period in the home environment (environmen- 
eneral, these data show that during hanpitalization 











PAE absients iaon or suspected to be important to 
blood formation, isolated instances of insufficient intake 





Intake, gm gm (<2.0) Malabsorption, % (<15%) gm/Day* |: 
12 3.0 25 §.60* 0.4 
3.5 27 0.2803 
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(0.3+0.3) » 
290405 










the environmental period show that except for folie a 
and Bu, sees amounts of each dietary constituent w ri 
















observed in each of the patients. Aside from the appar 
universal tendency for insufficient intake of folie acid, 
particular or predictable pattern of intake deficiene could 
be determined. 

Nitrogen absorption and balance data are. shown 
Table 2. Mild nitrogen malabsorption was shown to oce 
seven of the ten patients. In only two patients, ho eve 
was a negative nitrogen balance observed during hospita 
ization. 





























Hematologic Measurements 







Various hematologic measurements are shown in 
3. Multiple determinations of hemoglobin, hema ; 
reticulocytes, and RBC indices have been reported as a 
single average value for each patient. 

If anemia were defined solely as a decrease. in | the 


















ee Anemia—Bradley & Isaacs 845 oe 











Hemoglobin, 








“Red Blood Cots, ` Corpuscular Corpuscular 




























































































Pationt/Sox gm/100 mi ‘Hematocrit, % : =X t0 cucm: Volume, g Hemoglobin, pg % bene 
AME 12.9 39 3:70- 106 35 33 57 
eae 13.4 41 4.30 102 33 32 87 
oe 3/M -13.2 40 4.41 101 34 33 65 
AM 11.4 39 4.28 100: 34 32 84 
5M 13.0 41 4.16 91 30 32 115 
oee B/M 10.8 33 3.94 9C 28 32 47 
UF 15.0 46 4.52 103 33 33 19 
2 B/M 12.2 38 4.38 89: 29 33 142 
S/F 9.5 30 4.76 68 21 32 56 
TOs © 10.9 34 3.57 91 30 33 90 
Mean 12.2 38.1 4.20 941 30.7 32.5 73.1 
Standard 
ror 0.5 1.5 0.1 35 1.3 0.1 12.4 
Normal ; 
Male. 15+2 40-54 4.4-6.4 80-93 27-31 32-36 50-80. 
142 37-47 3.8-5.8 80-93 27-31 32-36 50-80 


Female 
- * Reticulocyte count X hematocrit X reticulocyte maturation factor. 
45 


numberof circulating RBCs, seven of the ten patients were 
anemic. Five patients exhibited macrocytosis, only three of 
om also had abnormally low numbers of cireulating 
ythrocytes. Tron deficiency as evidenced by a serum iron 
<50 pg/100 ml, iron binding capacity > 400ug/100 ml, 
ransferrin saturation <16% was observed in three 
nts. Interestingly, of the five patients undergoing 
ation within the first postoperative year, only one 
howed no evidence of either anemia or sideropania. In 
trast, four of the five patients studied after the first 
toperative year failed to reflect any abnormalities in 
metabolism. Prothrombin times were universally 
jormal as were other measurements of liver function. One 
oglobinopathy was noted; patient 9 had hemoglobin A 

A-C 33%. 

With one exception, serum B,, values were normal. 
tient 4 exhibited a macrocytic anemia, mild peripheral 
uropathy, glossitis, achlorhydria, and hypersegmenta- 

tion of neutrophils, thus illustrating the clinical manifesta- 
ions of B,, deficiency. Each of the other nine patients has 
eceived periodic parenterally administered cyanocobal- 
min. Serum folate values were abnormally low in three 
nts. However, only one of these patients had evidence 
maturation abnormality at that time. As shown by the 
rsally.abnormal results obtained during the second 
e of the Schilling test, all ten patients exhibited 
bs rption of orally administered cyanocobalamin even 
rhen ufficient exogenous intrinsic factor was given. 
In spite of a rather generalized decrease in cireulating 
BCs, reticulocytosis was not evident in eight of ten 
patients. The lack of a reticulocytic response was reflected 
by a corresponding depression in the RBC production 

ndex. Only two patients were capable of a reticulocyte 
response to low numbers of circulating erythrocyzes. The 
‘apparent infrequency of this normal response was an 
unexpected finding. Erythropoietin levels were normal in 
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five patients and increased in five patients, which suggests 
that an adequate stimulus for erythrocyte production was 
being given to the bone marrow. 


COMMENT 


Although not widely appreciated, anemia is‘apparently a’ K 
common problem after total gastrectomy. In a group of 22°. 
patients undergoing total gastrice resection, Kelly and- 
associates? found that 11 had appreciable hematologie 
abnormalities, five had megaloblastic anemia, two had iron | 
deficiency anemia, and four had macrocytosis. However, 
examination of their data shows that 15 of 20 patients were 
anemic when defined as abnormally low levels of circula- 
ting erythrocytes. Adams’ noted iron deficiency anemia in 
ten of 20 patients after total gastrectomy. Sideropenia 
without anemia was found in an additional four patients, 
and five patients were discovered to have megaloblastic _ 
anemia. Since the data from these and similar reports have _ 
been collected primarily in patients undergoing total _ 
gastric resection for malignant neoplasm, it has been — 
uncertain whether the observed hematologic abnormalities _ 
represented the effects of residual malignancy or were due 
to the consequences of the surgical procedure. In view of 
the absence of demonstrable malignant necplasm in the 
patients undergoing total gastric resection in the present 
study, anc the development of anemia in seves of these ten. © 
patients, it now seems clear that anemia is a direct = 
complication of the physiologic alterations induced by total eS 
gastrectomy per se. 

The development of iron deficiency anemia after. total 
gastrectomy has been attributed to iron malabsorption oe 
secondary to the loss of hydrochloric acid end duodenal 
bypass.‘ Since nine of the ten patients in this study had 
Roux-en-Y reconstructions effectively limiting iron ab- 
sorption from the duodenum, one might have expected a 
much higher frequency of iron deficiency if, in fact, 
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_expostre to the duodenal mucosa were critical for iron 
_ absorption. Animal experiments using isolated gut loops 
_ suggest that any section of the small bowel can effectively 
absort: iron, and that absorption normally takes place in 
the dwodenum only because of its anatomic position.’ 
Seeorcly, while it is true that optimal absorption of iron 
takee ‘place in its ferrous state following reduction of 
dietary iron by hydrochloric acid, both ferric and ferrous 
ionis #an be absorbed if naturally occurring, low molecular 
weigy chelating agents are present in the intestinal 
lumer“ For these reasons, it seems unlikely that achlorhy- 
dria amd duodenal bypass are primarily responsible for iron 
deficiency in these patients. 

Abnormalities in iron absorption after total gastrectomy 
were originally described by Brintnall et al’ noting nega- 
Ta balance in 11 of 16 patients. Fischermann and co- 











, Mimnistered ferrous gluconate has ni Geen 
n patients studied within the first postoperative 
n this study, three of five patients within the first 
rative year exhibited iron deficiency, while only 
five patients studied after this period had any 
: of iron deficiency. These observations permit the 
lation that an uncharacterized adaptation takes place 

ie first postoperative year that permits an increase 
w absorption. Clinically, it is important to recognize 
whatever the mechanism of malabsorption, orally 





_ Reticulocyte 
Saturation, % pg/mi mg/mi part2,%  — Count 
28 702 13.7 2 5.2 3.6 
30 435 4.0 4 09 0.6 
15 610 6.4 7 0.8 0.6 
29 12 8.2 3 1.3 0.9 
33 492 3.0 7 1.2 0.8 
4 510 9.0 5 1.2 0.5 
6 460 44 6 2.4 2.5 
93 1125 20.1 8 11 0.7 
19 328 13.8 5 1.2 0.5 
38 837 3.4 4 1.4 07 8 
29.5 561.1 12.2 5.1 1.7 4 34.7 
7.9 88.6 3.5 0.6 0.4 0.3 5.6 
20-50 200-800 5-20 >8 0.5-1.5 1.0 7-36 
20-50 200-800 5-20 >8 0.5-1.5 1.0 7-36 





ment of surgical blood loss may represent a common cause _ 
of iron deficiency in the early postoperative period, and 
probably accounts for the anemia in our ninth patient, 
Chronic blood loss as demonstrated by our first pati 
may also result in iron deficiency. Finally, insufficient ir 
intake will obviously result in iron deficiency. This. la 
mechanism of iron deficiency has received relatively lit 
attention in postoperative patients. Three of ow 
patients, when in their home environments, were ta 5 
less than recommended values for dietary iron. W 
such recommended values for dietary iron should. 
be increased for patients after total gastric resectio: 
view of demonstrated iron malabsorption, is a» furth 
consideration. a 

That macrocytic anemia is an inevitable consequence of 
the loss of gastric intrinsic factor and the consequent _ 
malabsorption of vitamin B,, is well recognized. Not well 
appreciated, however, is the observation that malabsorp- 
tion of vitamin B,, persists after total gastric resection _ 
even when sufficient exogenous intrinsic factor is supplied o 
In a study of 12 patients after total gastrectomy, each of = 
whom demonstrated the expected defect during the first- 
stage Schilling test, vitamin B,, absorption did not increase _ 
when exogenous intrinsic factor was added.’ Each of th 
ten patients in this study also exhibited an abnormally low 
result on the second stage Schilling test. Disruption of 
intrinsic factor-vitamin B,, complex by anaerobie bacteria 
has been thought to represent the mechanism for pers 
ent malabsorption of B,, in the face of adequate level of 
the vitamin and its cofactor.” Appreciable anaerobic bac 
rial overgrowth in the small intestine had previously } 
demonstrated in each of the patients in this study.’ 

Macrocytic anemia may also be secondary to foli 
deficiency. Gough and co-workers" found thata folie : 
deficiency existed in eight of 13 patients with megalo- 
blastic anemia after partial gastrectomy. Mahmud and 
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pati ents i in this study exhibited notably. depressed levels of 
serum folate. In two of these patients, anemia was present, 
while in the third, macrocytosis was noted. 

Anemias due to the lack of intrinsic factor or folie acid 
should present few diagnostic problems, particularly since 
their occurrence after total gastrectomy can ke antic- 
_ipated. Classically, these anemias have been suspected with 
-the development of macrocytosis. Recently, however, it has 
been demonstrated that megaloblastic and macrocytic 
changes in RBC morphologic appearance may be masked 
-by concomitant iron deficiency."? We may conclude that the 
absence of macrocytosis does not necessarily mean that 
adequate levels of B,, and folic acid are present. Because of 
‘the insidious onset and unpredictable expression of folic 
acid deficiency, lacking facilities for monitoring serum 
levels of folic acid may constitute an indication for empiric 
‘replacement in these patients. Parenteral replacement of 
¿vitamin B,, has already become standard practice. 
Although little is known of the actual mechanisms 
involved in erythropoiesis, it is apparent that a regulatory 
mechanism exists for the erythroid precursors in the 
“marrow. Erythropoietin, a protein hormone activated in 
esponse to decreased tissue oxygenation,’* appears to be 
required for normal erythropoiesis.’ The production of 
nemia in normal individuals results in an increase in 
hropoietin levels, which can be described as a reciprocal 
n of the volume of packed RBCs.” Since it has been 
hat protein deficiency in rats resulted in an anemia 
uld be corrected by exogenous erythropoietin," it 
Si smed necessary to study erythropoietin levels in patients 
tal: gastrectomy. The finding of both normal and 
eased values for erythropoietin in the patients in this 
; , Hos of whom were anemic, suggests that adequate 














‘indice 3, which were noted in the face of adequate stimula- 
tion by erythropoietin, suggest either primary marrow 
failure, or a deficiency of materials with which to make 
















ign of nutritional deficiency.” Multiple deficits in the 
e of protein, vitamins, minerals, and other materials 
al for RBC production have been documented by 
eport. It would appear that the majority of anemias 
g after total gastrectomy can be classified as nutri- 
tional anemias, and that the specific forms of the anemia 
reflects one or more deficits in the materials required for 
normal erythropoiesis. 
ecordingly, continued observation of these patients for 
e development of anemia is necessary. Should postresec- 
tional anemia develop, therapy is best managed by identi- 
fication of the specific deficit. In the absence of such 
specialized diagnostic techniques, along with the required 
parenteral administration of cyanocobalamin, the empiric 
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= increase ealoric intake by whatever m means available. 
my have not youd been available Three 






eparation has merit. Ev Yy 
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Editorial Comment 


Defective assimilation of vitamin B, at once follows total ` 
resection of the stomach, but sufficient metabolize depletion to 
produce clinical anemia requires five years or more..Dietary folate 
inadequacy, rather than a direct effect of gastric resection, would 
best account for the observed folate deficiency of three of the t 
patients. Although diminished iron absorption results from achlor- 
hydria or gastric resection, iron loss rather than malabsorption is: 
the dominant feature of most iron deficient anemia, which 
requires for its persistence that the body iron stores of the normal 
adult male, 4.5 gm, be reduced by 1 gram. Even assuming no iron © 
uptake whatsoever after gastrectomy, the well-established and: 
unavoidable normal daily iron loss of only 1 mg would require 
nearly three years for anemia to develop. Important considera- ` 
tions for explaining a shorter delay would be inadequate iron 
stores at the time of surgery and simultaneous or subsequent: 
occult blood loss or both. An additional feature of interest in the 
present report is the evidence for diminished RBC production. bro 
the bone marrow in the absence of thyroid or liver disease, but : 
associated with increased erythropoietin levels in response tothe 
anemia. Whatever the various etiologic mechanisms involved, the 
appropriate use of nutritious food, cyanocobalamin. folic acid, and i 
iron are indicated. 
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and Pyloroplasty on , Oral and Intravenous 


: Glucose Tolerance and Insulin Secretion 


_ Reinhard Bittner, MD; Hans-Giinter Beger, MD; Ernst Kraas, MD; Harald Gegler, MD 


 ©In peripheral and portal venous blood, the immunoreactive 
-insulin (IRI) and glucose levels in response to orally and 


_ intravenously administered glucose were measured in 14 


patients. with selective gastric vagotomy and fpyloroplasty 
-O (SGV+P) and in 17 control subjects with other abdominal 
_ Surgery. 
"> After intravenously administered glucose, the insulin and the 
_ glucose levels were nearly identical in both groups. After orally 
. ç administered glucose, there were remarkable differences. De- 
- -$plite their early postoperative situations, and in contrast to the 


control patients, the SGV+P subjects showed no hyperglycemia. 


The. measurements of IRI in the portal vein suggested that in 
SGV+P patients, the response of the islet cells is accelerated. 
In patients with SGV+P, the release of an insulinotropic 
intestinal factor and the preserved vagal innervation of the 
pancreas may be responsible for the accelerated insulin 

ponse and the undisturbed glucose tolerance. 
(Arch Surg 111:850-853, 1976) 


7 N) isturbing postprandial symptoms may be a major 
17 problem in patients who have had surgical treatment 
‘chronic duodenal ulcer. In 1938, Lapp and Dibold' and 
Beckermann’ described, for the first time, late postpran- 
dial hypoglycemia (two to three hours after oral adminis- 
tration of 110 mg of glucose) in gastrectomized patients. 
Wells and Welbourn’ noted in 1951 that after partial 
gastrectomy, about one third of the subjects showed a “lag 
storage” curve following oral ingestion of glucose (ie, blood 
glucose rising to an early high peak and then falling well 
_below the fasting level during the later part of the test). 
_ Hall et al‘ obtained comparable results with patients after 
‘truncal vagotomy and pyloroplasty. There are at east four 
possible explanations for this severe disturbance of oral 
ucose tolerance: (1) alteration of gastric emptying»; (2) 
educed hydrochloric acid secretion inhibits secretin 
release and thereby results in diminished insulin secretion 
: and failure of glucagon suppression“; (3) hypersecretion of 
a gastrointestinal insulinotropic factor’; and (4) disrup- 

















i> Accepted for publication Feb 24, 1976. 

_ From the Department of Surgery, Klinikum Charlottenburg, Free Uni- 
versity of Berlin.” 

os Read in part before the winter meeting of the British Surgical Research 
Society, London, 1975. 

-Reprint requests to Department of Surgery, Klinikum Charlottenburg, 
Free University of Berlin, D-1000 Berlin 19, Spandauer Damm 130, W 
Germany (Dr Bittner), 


850 Arch Surg—Vol 111, Aug 1976 








tion of the parasympathetic nerve supply to the endocrine 
pancreas,’?** 

The purpose of the present study is the evaluation of the. 
influence of selective gastric vagotomy and pyloroplasty 
(SGV +P) on glucose tolerance and insulin secretion. To 
get more exact information, glucose and insulin concentra- 
tions were measured in the portal venous blood. 


SUBJECTS AND METHODS 


Four patient groups who had given fully informed consent. for 
investigation were studied: patients with SGV.+P and control. 
subjects both undergoing oral glucose load and intravenous 
glucose load. In the SGV +P groups, there were ten oral glucose 
tests (OGTs) in seven patients (three patients were tested twice) 
and eight glucose infusion tests (GITs) in seven patients (one 
patient had two tests). In the control groups, there were eight 
OGTs in eight patients and 11 GITs in nine patients (two patients 
of this group were tested twice). No patient had a personal or’ 
family history of diabetes mellitus. The preoperative fasting 
glucose concentration of each patient was within the normal 
range. The measurements were performed between days 2 and 21 
after an uncomplicated abdominal operation with.a normal postop- 
erative course; SGV + P groups: OGT median, eighth day (range, 6 
to 13); GIT median, sixth day (range, 2 to 12); control groups: OGT 
median, seventh day (range, 3 to 12); GIT median, tenth day. 
(range, 6 to 21). The SGV +P operations were done for chronic 
duodenal ulcer. All pyloroplasties were of a modified Finney 
type." The control subjects had the following operations: biliary 
tract, six; cardiopericardiopexy, one; cardicmyotomy,, two; 
pancreas, two; Witzel gastrotomy, two; laparotomy for diagnosis, | 
four. The clinical data of the patients are summarized in Tables 1_ 
and 2. The ages of SGV +P subjects ranged from 19 to 64 years: 
The mean age in the OGT group was 37 years and in the GIT group 
29 years. In control subjects, the age ranged from 31 to 72 years; 
the mean age of the OGT patients was 16 years higher and- the 
mean age of the GIT patients was 19 years higher'than that-of the 
corresponding SGV +P subjects. 

On the other hand, between the four groups there were no 
appreciable differences with regard to body weight, body height, 
and the mean interval between the day of the operation and the: 
day of the test. ee 

After an overnight fast, subjects reported to the laboratory. The 
tests were performed in the following manner. : 

Glucose Infusion Test.~(1) Rapid injection of a @% gm of glucose 
per kg of body weight (50% solution) within five. minutes; f2). 
subsequently, continuous infusion of the same dose until 30 
minutes. Blood sampling: 15, 10, and 5 minutes before (mean 
values), and 2, 4, 6, 8, 10, 15, 20, 30, 45, 60, 75, 90, 105, and 120 
minutes after the start of glucose injection: : ee 
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patents inthis group tested twice. 


Patients 
; : N- Men Women _ 
Selective gastric n 
vagotomy and 
pyloroplasty ge 


Control 48215 


*One patient tested twice. 
+ Two patients tested twice. 


Table 3.—Response to Intravenous Glucose Challenge* 


Fasting Values 





Glucose 


Portal Peripheral Portal 


Postinfusion Values 


a eons 
insulin 
eer es oer 
Peripheral 





A Insulint 
screenees 
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Portai 


Glucose, K Value 





7912 80+12 


156 


1.08 +0.41 18.401 + 7.880 





eoressed as mean + SEM. 
ea; below insulin concentration curves. 


Test.—Ingestion of 1 gm of glucose per kg of body 

ution) within five minutes. Blood sampling: 15, 10, 

rutes (mean values) before and 4, 8, 12, 16, 20, 30, 45, 60, 
08, 120, 135, 150, and 180 minutes after glucose load. 

“samples (2 ml) were drawn simultaneously from a 

erted into the portal vein and a short plastic catheter 

¿g a peripheral vein. The portal venous catheter (diam- 

r) was inserted via a mesenteric vein at the end of the 

ve eperation and.examined by x-ray afterward.” After the 

eatsxation, the catheter was removed by simple traction. 

‘lus procedure, the patients had neither pains nor 

eelings. Insulin was measured according to the double 

oimmunoassay method of Hales and Randle" (immu- 

sulin [IRI], U/ml) utilizing the iodine 125 insulin 

urotest as tracer. Glucose was determined enzymatically with 

Gal-Period method.” All values were reported as mean and 

dard error of the mean. The statistical calculations were 

formel by computer program; the calculations of statistical 

i were made by the Student t test. According to 

‘al? the areas below the insulin concentration curves 

lerated in respect to the evaluation of secretory capacity 

eta cells of the pancreas. According to Amatuzio et al,’ 

Ames were plotted on semileg paper and the slope (k 

-Cisappearance rate of glucose) determined as the recip- 

time of half-maximal glueose multiplied by the log of 


RESULTS 
Glucose Infusion Test 


n ‘asting glucose and insulin concentrations in 
yeripheral venous blood of the control subjects 

: statistically different from the mean values of 
ents (Table 3). After the end of the glucose 

mean disappearance rate of glucose (k value) 

1e control group compared to 1.10 in the 


4.10+0.41 19.245 + 9.283 6.137+2.630 


Fig 1.—Mean values of glucose concentrations in periphera 
venous blood (V cub) before (B) and after oral load of 1 gm 
body weight (BW) of glucose in patients after selective gastri 
vagotomy and pyloroplasty (SGV +P) and in control subje 
Standard deviation at B, 30, 60, 120, and 180 min. 
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-Mean values of insulin concentration in portal venous 
} port) before (B) and after oral load of 1 gm/kg body 
: (BW) of glucose in patients after selective gastric vagot- 
ind pyloroplasty (SGV + P) and in control subjects. Standard 
ion at B, 30, 120, and 180 min. 





























‘group. The mean areas below the insulin 
ation curves as measurement of insulin secretion 
test period are nearly identical ir both test 
peripheral blood, the mean value in the control 
is 6.440 compared to 6.137 in the vagotomy group, 
in portal venous blood, the values are 18.401 in the 
s compared to 19.245 in the vagotomy patients. 











Oral Glucose Test 


1 shows the mean glucose concentrations in 
heral venous blood of both test groups before and 
oral glucose load. In the controls, the mean fasting 
glucose level is 12 mg/100 ml higher (P < .025) than in the 
tomy subjects. Also, the peak concentration is 46 mg/ 
ml higher (P < .01) and is reached 30 minutes later. 
fter 60 minutes, the differences between both groups 
are stat tically significant (P < .0125). On the cther hand, 
agotomy patients the fasting portal insulin 








Table 4.—Insulin Concentrations in Peripheral Venous Blood Before and After Oral Glucose Load* 












gastric 
“vagotomy 
and = 
pyloroplasty 
(N= 10} 






83416 100428 . 111438: 
“Values are expressed as mean + SD. : 
concentration is 20uU/ml higher than in the control 
subjects (Fig 2). After the glucose load, there is a steep 
increase to a first peak concentration (115uU/ml) at 80 
minutes; a second insulin peak (124ul%/ml), whieh. is 
reached at 60 minutes, is followed by a rapid decline. On 
the contrary, in the control subjects there is a more gradual 
rise, the peak (103uU//ml) is reached at 90-minutes and t e 
decrease is slower, so that after 180 minutes, the insulin 
concentration is still 3TuU/ml higher than the fasting level, 
The differences of concentration from 8 ta 30 minutes are 
statistically significant (P < .05). yolk 
In the peripheral vein (Table 4), this trend toward higher 
initial insulin values in vagotomy patients is also observa- 
ble; however, owing to the great standard error of the 
mean values, the difference is not statistically signifi- 
cant. : 








COMMENT 


In experiments with animals, electrical stimulation | 
the dorsal vagus nerve as well as the infusion of acety 
choline into the pancreaticoduodenal artery causes 
prompt elevation of insulin plasma levels in the pancreati 
coduodenal vein. Investigations in humans, however, 
failed to prove an appreciable alteration: of intravenous | 
glucose tolerance and insulin secretion after bilateral. 
truncal vagotomy.**"*? In contrast to these studies, our. 
measurements are performed in the eariy postoperative. 
period after SGV preserving the celiac branch of the dorsa 
vagus nerve. As expected, the results demonstrate that. 
during and after intravenous glucose lead, the glucose 
assimilation and the insulin secretion are nearly identic: 
in both test groups. We conclude, therefore, that 
patients with SGV +P, the direct response-of the islet cel 
to glucose stimulation is not altered. On the other ha. 
after oral glucose load we measured remarkable difer- 
ences. Usually after abdominal operations, the glucose 
tolerance is disturbed." But in contrasti to the co 
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subjects with SGV +P show no postprandial 

ia. In spite of the early postoperative situa- 
ose tolerance is quite normal. The measure- 
sulin concentration in portal venous blood 
that the first insulin peak is reached 60 
aartier in the vagotomy patients than in the 
pects, the response of the islet cells is 


rption of the glucose solution and earlier stimulation 
the betæcells can be eliminated as the cause of the more 
insalin response. 
uer et al? suppose that a deficiency of gastrointes- 
| moc aer(s) of glucose disposition and insulin release 
‘major event in abnormal glucose tolerance after 
riestrzery. According to their hypothesis, the reduced 
drochicrie acid secretion causes inhibition of secretin 
ease vesulting in diminished insulin secretion and 
ailure of glucagon suppression. 
In contrast, Breuer et al and Thomford et alè" found in 
ents after truncal vagotomy and pyloroplasty, both 
rma ly high postprandial glucose levels and high 
lin-cencentrations. Breuer et al suggest that the failure 
lucagpa suppression is the cause of hyperglycemia. but 
y give ao explanation for the high insulin level. On the 
harc, Thomford et al demonstrate that an increased 
release o? “he gastric inhibitory polypeptide may be partly 
yonsitl= for this exaggerated insulin response. How- 
er, the cause of the hyperglycemia, despite high insulin 
evels remains unclear. 
r_patvents with SGV show neither early postprandial 
yperglyzemia nor late postprandial hypoglycemia. With 
regard t> the early postoperative situation, the glucose 
‘oleranee tevel is even improved. It is obvious that the 
ecelerated insulin response in the vagotomy patients 
pared to the “normal” response in the controls (Fig 2) 
responsible for the undisturbed glucose tolerance 
|. This result leads to the conclusion that in patients 
h SGY +P, the oral glucose load (perhaps as a result of 
diminish24 hydrochloric acid secretion) intensely provokes 
the relecse of an insulinotropie intestinal factor." By 
arison to patients after truncal vagotomy, we suppose 
t the combination of this stimulation of the enteroin- 
with the preserved vagal innervation of the 
robably with a normal glucagon response) may 
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tastroduodenal Crohn Disease 


botla, AD: Robert J. Lucas, MD; Edward G. Bernacki, MD; Harry Tabor, MD 


matic invo'vement of the stomach and duodenum is 
ion manifestation of Crohn disease. Our experience 
yourg women who had upper gastrointestinal tract 
ympioms indicates the seriousness of the condition. 
patients required operation for relief of symptoms. 
opecations were performed for gastric outlet obstruction 
‘one tor massive hemorrhage (a rare complication of gastric 
Ivervant). AA patients had roentgenographic or gastroscopic 
idence suggestive of Crohn disease, and in each the diagnosis 
confirmed ay histopathologic means. 
‘ Operative procedures consisted of distal gastrectomy in 
sas and gastrojejunostomy in the third. All three patients 
‘of have aad evidence of Crohn disease of the small 
testine and nene of them responded to medical management. 
the mest recent case, medical management included intrave- 
‘hyperalimentation. } 
ur experience, symptomatic involvement of the stomach in 
yl ease will net respond to medical treatment and will 
uire sargicat measures for relief. 
rch Surg 171:855-857, 1976) 


ince 1932 when Crohn et al described a benign inflam- 

) matory cendition in the terminal ileum, it has been 

recognized thet regional enteritis or Crohn disease may 
role any p ortion of the gastrointestinal tract.’ However, 
ant of the stemach and duodenum is uncommon. 

lvement.of the gastroduodenal area is reported 

approximately 1.3% of cases and is histologically 

weil na a mae smaller MDEE Our experience 
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hospital with hematemesis. For two months prior to admission: she 
had persistent nausea and vomiting, which had been treated 
nausea and vomiting of pregnancy. On the day of admission, 
had four episodes of hematemesis and came to the hospita 
clinical signs of massive upper gastrointestinal tract bleeding. Sh 
had previously undergone small bowel resection for Crohn 
disease. 

Initial therapy was conservative with nasogastric suction. and 
blood replacement. An upper gastrointestinal tract roentge í 
graphic series showed slight tapering of the gastric antrum. an 
scalloping of the greater curvature of the stomach. The bleed 
continued and after 5 units of whole blood were administered, t 
patient was taken to the operating theater. oe 

At laparotomy, the duodenum and antrum were toun 
extensively involved with Crohn disease and three ulce 
seen in the duodenum. The largest ulcer was bleeding act 
was controlled with suture ligatures. Biopsy speeime 
stomach and duodenum were taken and a gastrojejunosto 
performed. The postoperative course was complicated by a. 
neous abortion, but was otherwise uneventful and the patien 
discharged on the eighth postoperative day. 

Review of the sections of the previously resected distal 
showed muscular hypertrophy, submucosal edema. and. infla 
tion, and fissure ulcer, typical of Crohn disease. The micro: 
examination of the stomach and duodenum revealed museul 
nerve hypertrophy associated with subserosal and- sub: 
inflammation (Fig 1). Although no typical granulomas we 
these findings were believed to be consistent with the diag 
Crohn disease. 

Case 2.—A 24-year-old woman was admitted to the hospital f 
intractable duodenal ulcer disease. One year prior to adm 
she developed mild epigastric pain, usually relieved by ant 
Six months prior to admission, the pain increased in severtt: 
was associated with nausea and vomiting. Two months pr 
admission, an upper gastrointestinal tract roentgenogral 
series demonstrated a postbulbar duodenal ulcer. -Intensi 
medical therapy did not relieve her symptoms, and a second uy 
gastrointestinal tract x-ray film again demonstrated ¢ 
bulbar ulcer (Fig 2). She had previously undergone resectio 
terminal ileum for Crohn disease. 

Laparotomy revealed a postbulbar ulcer and thicken! 
wall of the antrum and duodenum: A truncal vagote 
hemigastrectomy with a Billroth H anastomosis we 
The postoperative course was uncomplicated and th 
discharged on the seventh postoperative 4 day. At pres 
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Fig 1.--Low-power view of gastroduodenal 
region (case 1) shows muscular and nerve 
trophy with subserosal and submu- 


(case 2) 
- cosal inflammation. 





; Initial upper gastrointestinal tract x-ray film showing 
ked narrowing of prepyloric area (case 3). 


recurrent disease in the small intestine, but has net required 
_ further operation. 

~The microscopical anatomy of the previously resected ileum 
demonstrated longitudinal ulcers, cobblestoning, muscalar hyper- 
trophy, submucosal edema, and typical granulomas. The stomach 
and duodenum also showed muscular hypertrophy and typical 
granulomas of Crohn disease (Fig 3). 

Case 3.—A 18-year-old woman was admitted to the hospital with 
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Fig 2.—Upper gastrointestinal tract x-ray 
film showing postbulbar duodenal ulcer 













Fig 3.—High-power view of section of 
stomach showing typical granuloma of 
Crohn disease (case 2), 





Fig 5.—Second upper gastrointestinal tract x-ray film showing 
persistent gastric outlet obstruction with tapering of antrum (case 
3). 


a three- to four-month history of epigastric pain, nausea, and 
vomiting. plus a weight loss of approximately 9 kg (20 Ib). An 
upper gastrointestinal tract x-ray series showed marked narrow- 
ing of the prepyloric region of the stomach (Fig 4), which was 
nondistensible on fluoroscopic examination. A gastroscopic exam- 
ination confirmed the narrowing of the prepylorie region, and a 
biopsy of the stomach showed chronic active inflammation. 
Barium enema examination demonstrated changes in the cecum 
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aus at medical management, ea administration of 
and enteral hyperalimentation, were unsuccessful. Paren- 
éralimentation resulted in weight gain and clinical 
ent. Attempts at repeated oral feeding were futile and a 
ecoud wpper gastrointestinal tract x-ray series revealed persis- 
tentarascricoutlet obstruction (Fig 5). 

Av legarotomy, the ileum and cecum appeared to be typical 
robo ¢iease and were resected. The wall of the distal part of the 
omadi was greatly thickened and obviously obstructing the 
gastric catlet. An antrectomy with a Billroth I anastomosis was 
rforried, The postoperative course was complicated by a pelvic 
iscese “hat required incision and drainage, but the patient 

ubsequently did well and was discharged home. 
The apecimen of ileum and cecum showed longitudinal ulcers 
with: marked muscular hypertrophy. On microscopical examina- 
oni there was submucosal edema, inflammation, muscular hyper- 
opiy, mucosal ulcers, and early granulomas. The distal part of 
ie storach showed marked muscular hypertrophy, submucosal 
iodular aggregates of lymphocytes, and granulomas 

raucosa (Fig 6 and 7). 


COMMENT 


e gastroduoderal portion of the gastrointestinal tract 

mon. Reviews vary in the number of cases re- 

=~ but our experience with three cases would 

suggest that it is more common than reported. Whether 

gastroduodenal Crohn disease occurs without involvement 

of the cwer part of the intestine is conjectural. All three of 

= our pants had previous or coexistent involvement of the 

istal arts of the ileum or the cecum, which would imply 

‘that isomted Crohn disease of the stomach and duodenum 

ust be extremely rare. 

_ The iaitial symptoms of gastroduodenal Crohn disease 

; specific and are suggestive of benign ulcer disease. 

All patients in this report had nausea and vomiting due to 

gastric sutlet obstruction; one also had typical ulcer pain, 

ather had massive upper gastrointestinal tract 

“kage. While obstruction is the usual initial symp- 

om massive hemorrhage is distinctly uncommon. There 

ave heen only four cases reported in which massive 
¿£ has complicated gastroduodenal Crohn disease." 

x first case, all of these patients required ea 
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Fig 7.—High-power view of stomach shows typical granuloma of 
Crohn disease with giant cell being present (case 3). 


control of the bleeding. 

The diagnosis of gastroduodenal Crohn disease is diff 
cult to confirm. As in cases 1 and 3, the upper gastrointes- 
tinal tract x-ray series may suggest the diagnosis wit 
tapering and scalloping of the distal part of the stomach 
and the duodenum. The absence of distensibility. 
peristalis on fluoroscopy may also suggest the diagnosi: 
Our second patient had radiologic evidence of duoden 
ulcer disease and the diagnosis was not suspected un 
operation. Gastroscopy was performed in case 3 and the 
clinical impression was Crohn disease of the stomach wit] 
narrowing and obstruction; although biopsy showed on 
chronic active inflammation, we would recommen: 
gastroscopy and biopsy in all of these patients. 

None of our patients responded to medical thera 
including administration of steroids, enteral aliment 
and intravenous hyperalimentation. The type of surgic: 
therapy will vary, depending on the extent of gross d 
at the time of operation. In general, we would recommen: 
resection, but the extent of duodenal involvement in case: 
precluded resection and a gastrojejunostomy relieved her 
symptoms. Both of the other patients had distal gastrec 
tomy with removal of clinically obvious disease. In one, : 
Billroth H anastomosis was performed because of in 
ment of the proximal duodenum, while the last case ha 
Billroth I procedure. In our experience, once gastroduo 
denal Crohn disease becomes symptomatic, it is unlikely 
respond to medical measures. The type of operation wil 
vary, depending on the extent and loeation of h 
disease. 
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: - Pancreatic abscess is probably the most serious complica- 
tion of acute pancreatitis. During the ten-year period from 1966 
to 1975, twenty-eight patients with pancreatic abscess following 
acute pancreatitis were treated by surgical drainage. A review of 
: these cases revealed that there was a lull in the clinical course of 
he: antecedent pancreatitis prior to the time of surgical drainage 
70% of the cases. Despite an aggressive surgical approach, 
here were major postoperative problems in 26 patients. Sepsis 
sd in 14 patients. Major gastrointestinal henorrhage 
occurred in seven, intra-abdominal bleeding in nine, and fistuli- 
ation in. 13. Fourteen patients died (a mortality of £0%). The 
operative treatment of pancreatic abscess must be aggressive 
ind persistent. In addition to extensive drainage with soft sump 
ains, igilance must be exercised to avoid pressure against 
wel or major vessels. Reoperation should be considered if 
jostoperative improvement is not sustained. 
rch Surg 411:858-861, 1976) 











‘ost patients with acute pancreatitis recove> rapidly 

with medical therapy. However, in a small percent- 
ge of patients, surgical intervention may be recessary 
the fulminant nature of the acute process or the 
lopment of life-threatening complications. One of the 
nost serious of the complications is abscess fcrmation, 
vhich is reported to occur in 2% to 5% of such cases, with 
mortality between 30% and 67%.'° The efficacy of 
‘gical drainage for this condition is difficult zo deter- 
ne from the literature. Most previous reports of the 
omplication include all cases of pancreatic abscess treated 
a given institution. This study was limited to the results 
f surgical treatment of pancreatic abscess follow:ng acute 
pancreatitis in an attempt to elucidate those factors that 
nay have prevented a higher degree of success. 








SUBJECTS AND METHODS 


We analyzed the records of 28 patients at the Los Angeles 
‘ounty-University of Southern California Medical Center who 
veloped abscesses adjacent to the pancreas following an episode 
ute pancreatitis from 1966 to 1975. Cases of postoperative and 
ttraumatic pancreatic abscess were excluded from this report 
in an attempt to reduce the number of extrapancreatic causes of 
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Following Acute Pancreatitis 


James L- Holden, MD; Thomas V. Berne, MD; Leonard Rosoff, Sr, MD 


morbidity and mortality. Patients with infected pseudocysts.and 
lesser sac or retroperitoneal abscesses of other “han pancreatic 
origin also have been excluded, Nineteen men and sine women had 
pancreatic abscess formation secondary to acute pancreatitis.” 
Their ages ranged from 23 to 85 years (mean, 47.9:, At the time of 
admission. these patients had been ill for a mean of 4.8 days: 
(range, 1 to 14). Eighteen patients gave a histary of previows 
episodes of acute pancreatitis. 

Alcohol abuse was the cause of the pancreatitis in 20 of 28 cases 
(70%). In two additional patients, a history of acute alcoholism was 
obtained, but cholelithiasis was also present. In three patients, 
cholelithiasis was the only etiologic factor idersified. In three 
patients, no definite cause could be identified, although one was. 
taking hydrochlorothiazide for hypertension and another devel- 
oped pancreatitis in the immediate postpartum period. 

Twenty of the 28 patients (70%) responded well to medical 
management with noticeable clinical improvement before: the 
onset of clinical sepsis, This was determined by the impressions of. 
each patient’s physician as stated in daily progress notes. The | 
remaining eight patients had no clinical remission prior to the 
time they underwent operation. s 


Signs, Symptoms, and Laboratory Data 


In the immediate preoperative period, persistent remittent. 
fever with spikes to greater than 38.9 C occurred in 26 patients 
(92%), abdominal tenderness in the region of the abscess was 
present ir 25 (89%), and an abdominal mass was palpable in 24 
patients (35%). These were the most consistent einical findings. 
However, these findings also may be present inveases of severe 
pancreatitis without abscess formation. ; 

The laboratory provided no single examination that could y 
differentiate pancreatic abscess from severe continuing pancrea- 
titis or pseudocyst development. In 15 of 27 patients (56%), clinical 
evidence cf sepsis persisted despite the return of serum and urine 
amylase values to normal. Twenty-five of the 27 patients (938%) 
who had examinations performed within 24 hours prior to surgery | 
had abnormal white blood cell counts. Twenty-three of these had a 
leukocytosis, one had leukopenia, and two had only grossly: 
abnormal differential counts. Twenty of 26 patients (77%) tested: 
had a serum albumin level less than 2.5 mg/100 mi Six of 27 (22%) 
had serum bilirubin levels greater than 2.0 mg/100 ml. 

In seven patients (25%), the typical mottled area of a gas--and 
fluid-filled abscess behind the stomach diagnostic of lesser sac 
collection was demonstrated on plain abdominal x-ray. films.” - 
Ultrasonography was performed prior to surgery on 18 patients, - 
with an interpretation of pancreatic abscess in six (46%), ee 

Twenty-two patients had major complications associated with. 
the pancreatic disease during. the period of hospitalization 
preceding the surgery for the pancreatic abscess. Major hemor- 
rhage occurred in 11 patients, which included ten gastrointestinal : 
hemorrhages andone intra-abdominal hemorrhage. Eight patienti tso 
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tients atala daags of their pancreatic 
ter administration of broad-spectrum antibiot- 





avity: a type of sump drain utilized varied with the 
re ee of the ak but usually eony of either 


mls content of drainage fluid was greater than 30,000 
omopyi ìmits in seven of the ten patients in whom it was 


o of the duodenum and distal portion of the 

‘was treated with subtotal gastric resection with 
jajunostomy and tube duodenostomy. Cholecystos- 
ny and. gastroenterostomy were performed in one pa- 
wio had an abscess involving the tail of the pancreas 


2 3 4 5 6 7 86 § 10 H 12 13 
WEEKS FOLLOWING ONSET OF SYMPTOMS 
Brainage of pancreatic abscess. 
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: : lecystectomy i in another. In five patients, a fe 






























ncreatectomy. was- perfor ed in one ease 


nostomy was created and in four patients, a gäst 
was done i in anticipation of the need for prolonged ge 
decompression. 

Bacteriologie studies and -antibiotic sensitivities ot 
abscess contents were obtained in all cases (Table). In 1 
cases a single organism was isolated and in eight case 
multiple:organisms were present. In two instances rout 
cultures produced no growth despite the presence of pu 
and organisms on Gram stain. One of these two patients. 
had blood cultures positive for Bacteroides at the time of- 
surgery. The fastidiousness of this group of organisms and 
the relative difficulty in obtaining appropriate anaerobi 
cultures at this hospital during the early years of this study 
make it highly likely that Bacteroides was present more 
frequently than is indicated. Escherichia coli was the most. 
frequently isolated organism and Klebsiella was the seco 
most frequent isolate. Candida was present three 
twice as the only organism detected within the absce a 
the time of surgery. 

Only two patients had an uncomplicated postoperat 
course. Sepsis persisted in 14 patients (50%). All had 
evidence of intra-abdominal purulent collections. T 
patients had positive blood cultures at some time duri 
their postoperative course, and four patients: had blood 
cultures that were negative. 

Five patients required reoperation for eclleetions tha 
were not present at the time of initial surgery and two 
redrainage of collections inadequately drained at th 
tial procedure. In five of these seven patients, 
undrained collections were found in the paracolic gut! 
and in two there were collections in the lesser sae, tha 
required additional drainage. 
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bdeminal bleeding was observed in nine patients. 
patients had both gastrointestinal and intra-abdom- 
leeding episodes. Four patients required reoperation 
assive postoperative hemorrhage. Splenectony was 
rmed in two for bleeding from the splenic hilum, and 
provided a route for dependent drainage of a pre- 
indrained collection in one of these patients. The 
atients required reoperation for gastrointes- 





increatoduodenocutaneous 1 


f enteric contents from the jejunum with develop- 
-enterocutaneous fistulas occurred in twc of the 
-in.whom a feeding jejunostomy was placed. 





: arge portion of the right upper quadrant of the 
ll had been digested along with the hepatic 







two patients and two patients had documented 
i ae There was one case each of bilateral 











arrest from which he could not be resuscitated. Two pa” 
tients had vascular collapse due to massive intra-abdominal. 
hemorrhage. Late death occurred in 11 patients, In nine of 
these patients, unrelenting sepsis was directly implicated“ 
as the cause of death. Eight of these patients were found at 
reoperaticn or postmortem examination to have undrained. 
purulent collections. Massive intra-abdominal bleeding due 
to erosion of major vessels occurred in two of these 
patients, and one patient had a terminal massive gastroin- 
testinal hemorrhage. Two late deaths occurred in patients: 
in whom intra-abdominal sepsis had been controlled. One | 
of these patients had a cerebral infarct and the other had 
irreversible brain damage as a result of hyperpyrexia. Both we 
had terminal pneumonitis. 





















COMMENT 





The enigmatic clinical appearance of many cases of 
pancreatic abscess is well known. A large percentage of 
these patients (70% in the present group) will improve 
clinically prior to the onset of sepsis. The differential © 
diagnosis between severe acute pancreatitis and pancreat~ 
ic abscess is very difficult, since patients with pancreatitis 
may have fever and other signs of sepsis early in their. 
illness. Mest patients substantially improve before obvious 
sepsis develops. A small percentage will not demonstrate 
this “lull.” In these patients, the presence of remitten 
fever with spikes to greater than 38.9 C, especially if the 
serum anc urine amylase levels have returned to norma’ 
the development of a palpable mass, and failure to improve 
by the tenth day of the illness should suggest ‘the presence. 
of a pancreatic abscess. 

Although x-ray film studies were not diagnostie in most 
cases, they were frequently suggestive of pancreatic dissi 
ease and in some cases were helpful in lecalizing the: 
abscess. Even when there was demonstration of a typical. 
mottled area of gas and fluid adjacent to the pancreas, 
there was occasionally a delay in the initiation of surgical. 
drainage because of confusion with gastric or colonic 
contents. Roentgenographic studies of the upper gastroin= 
testinal tract and colon, using water-soluble contrast 
material, have been ‘useful in making this differentiation. 
and should be used whenever. questions. e as to the 
location. of gas and fluid collections. These studies: are also 

































































: P paracol c gutters. 


ejuncstomies dev eloped leakage froin the j comin into the 
ibseese cavity. The routine use of feeding jejunostomy 
Bape Spvarranted, esperialy ith the esata ney. of 


to cuetruct and ee the Eu ala away Tom 
ireas cf septic and enzymatic activity. 

Fisculization and massive intra-abdominal hemorrhage 
ontribate to the lethality of a pancreatic abscess, Fistulas 
requontly developed along drain tracts and major bleed- 
ingocearred in the vicinity of sump drains, suggesting that 

sure from a sump drain on viscera or blood vessels may 
barc the inherently erosive potential of pancreatic 
abscess fluid. For this reason, we have recently been using 
hescf er Waterman’ type of sump drain constructed with 
ysirson catheters encased in Penrose drains. 
The most noticeable cause of the inordinately high 
aaity and mortality in this group of patients was 
jennie sepsis. Effective control requires an aggres- 


with pancreatic a abscesses: are ofter 


viscera cane the operation 3o to av oid yo 
of viscera and blood vessels by improperly placed drains 


bacteria isolated from. ‘the abscesses of these pati 
would have been sensitive to a combination of pen 
gentamicin, and chloramphenicol. Such aggressive t 
is justified in this highly lethal condition. HERI 

The serious nature of this pathologic process sk 
encourage early surgical reintervention if postope 
improvement does not occur or if early improvement sno 
sustained. 
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Invited Editorial Comment 


The authors clearly emphasize the lethality of pancreatic 
absreess and lesser sac collections. It is somewhat discouraging 
ha oar own earlier series of patients and this recent one both had 
a WD% patient mortality. While the authors have emphasized 

gina with soft sump drains, our present approach has been the 
marsupealization of the lesser sac where possible. Using this 
approach, recurrent lesser sac sepsis that necessitates reoperation 
has netsoccurred. 
We hive come to view pancreatitis as a disease with a seven-day 


spän, Those patients wo have oe fever, go 


intervals if suspicion e. to verify a developivg a 

lesser sae collection. Certainly, the earlier the identification of the 

collection and the drainage, the higher the survival will be. 
Marvin L. GLIEDMAN, 
Bronx, NY 








ng a five-year period from July 1968 through June 1973, 
inal gunshot wounds (GSWs) occurred, the overall 


exploration was done in all patients. No intra-ab- 
| was found in 40 patients (14%) and no death 
his group. There were 28 fatalities (12%) in 237 
who had intra-abdominal injuries. Morbidity and 
elated not only to the number of organs injured, 
pecitic organs injured. The leading cause of early 
povolemia due to major vessel injuries. Septicemia 
t common cause of death if the patient survived the 
of hospitalization. 

abdominal stab wounds and gunshot wounds 
onsidered separately, and mandatory routine abdom- 
ion for all penetrating gunshot wounds is advised. In 
ds to the abdomen, conservative management may be 














non frequency i in all major American cities.’ 
ee 1968 ee June Hm the time span cov joren 


he mendos increase in incidence of 
ortality has decreased continuously since 
The purpose of this study was to determine 
\uses of morbidity and mortality in patients 
f the abdomen. 
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partment of Surgery, Tulane University Medical School, New 
Dr Dawidson is now with Department of Surgery I, Sah'grenska 
ity of: Goteborg, Sw eden: 
not available. ; : 




























SUBJECTS AND METHODS 


We reviewed the records of 361 patients admitted to the Tulane 
Surgical Service at Charity Hospital of Louisiana for GSWs of theo. ý 
abdomen during the five-year period (July 1968 to June 1973). Öf- 
the 361 patients reviewed, 277 were included in the study. The 
remainder cf the records were incomplete and were deleted. for 7 
that reason. 







RESULTS 


The mean age of all 277 patients was 30.2 = 11.0 years, 
Thirty-three (12%) were women and 244 (88%) were men. ae 
Pistols were the weapons most commonly used! (82%), while 


shotguns and rifles were less commonly used 15% and 4%, 





Tatile 1.—Distribution of Injuries in 237 Patients 
With Abdominal Gunshot Wounds 


No. (%) of : ; 






































No. (%) of : 
Survivors Fatalities] 

Organs Involved (N = 209) (N = 28) 
Small bowel 92 (44) 13 (46) 0] 
Liver 79 (38) 16 (57)" | 
Colon 78 (37) 13 (46). 
Diaphragm 54 (26) 6 (21) P 
Stomach 46 (22) 13 (46) J 
Major bicod vessel 38 (18) 15 (54)ybo de 
Spleen 26 (12) 7 (25) 
Kidney 26 (12) 7 (25)t 
Pancreas 14 (7) 8 (29}+ 
Duodenum 11 (5) 7 (25)} 
Urinary bladder 8 (4) 0 
Rectum 5 (2) 0 
Ureter ; 1 
Gallbladder 1 
Common bile duct 0 

*“P<.05. 
TP < 005. 






$P <.0005. 





a Gunshot Wounds—Cawidson et 


: —Extra-abdominal Injuries in 
92 Patients with Abdominal Gunshot Wounds 


T Survivors (N= =a Fatalities N 


Spinal cord 
Extremities 





fributed either ies. or = indirectly to the 

xwedure. There were no fatalities. Morbidity in 

ents, whose exploratory laparotomies gave 
esults, was as follows. 











Table 3.—Complications in 237 Patients With Abdominal Gunshot Wounds and Positive Laparotomy 





` Complication No. (%) of Survivors (N = 209) No. (%) of Fatailties (N= = 28) : 
Ai 3 (1) 9(32)" 
10 (5) 8 (29)" 
6 (3) 6 (21)* 
8 (4) 1 (4) 
15 (7) 6 (21+. 
3 (1) 5 (18)* 
1 (1) 4 (14)* 

















Table 4.—Complications Associated With Specific Organ Injury in 237 Patients 
Who Had Positive Results at Abdominal Exploration 
No. (%) of Complicai 
No. of Patients (N = 237) (N = 119 [50% ) 
17 (77)* 


TENT. 
35 (59)7 
10 (56) 


41 (46) 
aaay 
44 (42) 





Table 5.—Factors Associated With Mortality in 237 Table 6.—Causes of Death in 28 Patients 
= Patients With Abdominal Gunshot Wounds With Gunshot Wounds to the Abdomen 


; No. (%) Among No. (%) Among Cause 
‘Factor Survivors (N = 209) Fatalities (N = 28) Hypovolemia 


Shces ‘on admission 58 (28)* 19 (68) Septicemia 
Amowt of blood Renal failure 


: given, mifpt 1,026" 4,400 a 
= : Myocardial infarction 


E a 
_—e —_ sel injury Disseminated intravascular coagulation 
Pulmonary insufficiency 
Bleeding stress ulcer 
Aortotracheal fistula 
Heroin withdrawal - 





























only injured intra-abdominal organs in both the 
rs and the fatalities were small bowel, liver, and 
colon (Table 1). Injuries to the liver, stomach, major blood 
_vessels, spleen, kidneys, pancreas, and duodenum amiran 










































of the: extra-abdominal injuries that occurred in 92 
atients, those involving the spinal cord and extremities 


he 237 patients who EEEN exploratory laparot- 
dhad positive findings, 119 (50%) developec serious 


tions, mortality, and length of hospital stay 
: with the aoinne of organs pa a 


ovolemia (39%) and septicemia (32% [Table 
r usually ceratre’ fo after ee 





was ‘stable. 


oe 








5 é 7 
No. of organs injured 


3 4 


Length of hospital stay, complication rate, and fatality in 277. 
patients with abdominal gunshot wounds. When ro viscera were’ 
injured, average hospital stay was seven days, average complica- 
tion rate was 13%, and there was no mortality. Thereafter, thess 
indexes increased linearly, and fatality when more than five 
organs were injured was 63%. 






vative approach to abdominal stab wounds if no clinical | 
signs of intraperitoneal injury are present.’* This sort of 
expectant therapy for GSWs to the abdomen has also been » 
reported by Ryzoff et al, Shaftan,? and Nance et al? ; 
Close observation of patients with abdominal’stab wounds. 
when there are no signs of intra-abdomina! injury may 
well be justifiable, and morbidity in this condition has ni 
ticeably decreased," especially when eertain diag- 
nostic procedures such as peritoneal lavage, intravenous 
pyelography, and arteriography have been performed 
when indieated..*'* 
Others, however, favor exploration of all penetrating. 
wounds to the abdomen, especially for GSWs.?s'°*2 
During the period of this study, 208 patients with stab” 
wounds of the abdomen underwent exploratory laparot-.. 
omy. Fatality in that group was 2.4% (I. Dawidson etal, 
unpublished data). Because of this striking difference in | 
fatality from the present GSW series, there is no question | 
in our minds but that GSW and stabs of the abdomen must — 
be considered separately in arriving at any conclusions 
regarding appropriate therapy for penetrating abdominal 
wounds. 
In 40 patients (14%) in this study, abdomina! exploration 
was negative. Fatalities did not occur in that group and: 
morbidity was low. In addition, a high propertion of our 
patients had potentially lethal injuries. An incidence of 
15% negative results from explorations in GSWs has been 
noted in several other series.*** : 
There were no fatalities in the group and morbidity due- 
to the exploration was negligible. Furthermore, there was. 
a very high incidence of severe injuries. For these reasons, : 
it seems perfectly reasonable that exploratory laparotomy 
should be performed in all GSWs to the abcomen when 
even the slightest question of penetration exists. : 
As illustrated by this series, many facto determine 
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sgulopathy associated with uremia may allow for intestinal 
tramural hemorrhage, thus forming a nidus from whish intus- 


(arch Surg 111:866, 1976) 


ntussusception in adults without demonstrable cause, 
L such asa neoplasm or a Meckel diverticulum, is uncom- 
mon. Intussusception has not been previously reported in 
‘association..with chronic renal failure. We report sponta- 
neous intussusception in two adult patients with chronic 
enal failure. 


REPORT OF CASES 
































and Teid several blood Haass. Because of 
d deterioration, he was referred to us for future care. 
dmission, his blood pressure was 220/120 mm Hg; pulse, 120 
inute; and respiratory rate, 32/min. Spasm of the 
rioles was noted. Rales were present throughout both 
fields. The heart was enlarged and there was a prominent 
heart sound. The abdomen was distended and a fluid wave 
present. ‘Bilateral flank masses were palpable. Tiere was 
derable pedal. and slight presacral edema. The blood urea 
en concentration was 200 mg/100 ml. Several stool guaiac 
nations were negative. Retrograde pyelography corrobo- 
e presence of polycystic kidneys. 
-hour peritoneal dialysis was carried out without incident. 
o days thereafter, bloody liquid stools and colicky abdominal 
in developed. The abdomen became more distended, rebound 
iderness developed, and the bowel sounds disappeared. Plain 
ntgenograms of the abdomen showed localized, dilated small- 
rel segments. At laparotomy, an ileocecal intussusception was 
ind: There was no evidence of trauma or adhesions from the 
al catheter. No other anatomic intestinal lesion was 
d. Polycystic kidneys were confirmed at operatien. Histo- 
‘examination showed only an intramural area of hemorrhage 
e resected segment of intestine. On the fourth postoperative 
















í ypertension were detected during the first trimeszer of her 
or i Pregneney. Following this pregnancy, hypertension 
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, -i and prompted chlorothiazide sodium diuretic therap 








Two months prior to her present. illness; she noted edema. One 
week prior to admission, she consulted her physician because of 
nausea and vomiting. Her blood urea nitrogen level was 72 mg/100 
ml, hematocrit reading was 19%, and white blood:cell count was — 
5,800/cu mm. The vomiting became more severe and she was 
referred to us for care. 

Examination disclosed a blood pressure of 140/106 mm Hg, pulse 
of 100 beats per minute, and respiratory rate of 24/min. The lungs 
were clear, a systolic ejection murmur was present. and there was 
trace peripheral edema. The abdomen was notably distended -An 
exquisitely tender mass was palpable in the right lower quadrant: 
The bowel sounds were diminished. Rectal examination showed- 
bloody-appearing, guaiac-positive material. 

The blocd urea nitrogen concentration was 196 mg/100 mi.” 
Abdominal roentgenogram indicated the presence-of small-bowel 
obstruction. Acute hemodialysis was performed in order. to 
prepare the patient for operation. At laparotomy, an ileo-jleal 
intussusception was found and resected. Pathologic examination 
of the resected segment demonstrated congesticn, edema, and 
hemorrhage. No neoplasm was found. A kidney biopsy specimen 
disclosed chronic proliferative glomerulonephritis. The postopera- 
tive course was difficult; however, the patient eventually recov= 
ered. After chronic hemodialysis therapy, she received a kidney 
transplant and is presently doing well. 


COMMENT 


Donhauser and Kelly’ reviewed the literature from 1909: 
to 1947 and were able to identify 665 patientsolder than 15 
years of age with intussusception reported during that: 
period. A specific cause was identified in 76% of patients. . 
Conditions predisposing to hemorrhage, such as Henoch- 
Schonlein purpura and the leukemias, have been associated 
with intussusception. Lyon’ reported a patient in whom 
intussusception developed as a complication of anticoagu- 
lant therapy. He suggested that the development of an 
intestinal intramural hematoma formed the nidus for the 
development of intussusception in his patient. Uremic 
patients are known to have a coagulopathy primarily 
related to platelet dysfunction. It is conveivable that | 
uremic platelet dysfunction may result in intramural’: 
hematoma formation and subsequent intussusception. 
Although our patients each had histologic evidence of 
intestinal intramural hemorrhage supporting such a possi- 
bility, we are unable to establish absolutely whether the 
intramural hemorrhage was the cause, or the result, of the 
intussusception. The diagnosis should be suspected in the 
uremic patient with an acute surgical condition of the 
abdomen, since early operative management of intussus- 
ception may prevent the development of peritonitis and its 
high mortality in renal failure. 
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\lsernate-Day Prednisone Therapy 




















ecipients of Renal Allografts 


©, Diethelm, MD; William A. Sterling, MD; Marshall W. Hartley, PhD: Jean M. Morgan, MD 


‘orte-five patients receiving renal allografts were gradually the daily dosage' and combining it on occasio 
ered from daily to alternate-day prednisone therapy. Indica- = methylprednisolone, using the intravenous “pulse 
conversion included aseptic necrosis, growth retarda- od.” 
hildren and adolescents, obesity, diabetes, cataract 7 7 
tion, and cosmetic appearance. Eight of the 45 patients PRE A ker aa pi k nal tinap lanta 
veloaed acute or chronic rejection during or just after comple- Capo ENLA y igen nunatak serious zon 

aternate-day steroid therapy. The remaining 37 patients W&S 8iven to alternative methods of steroid a 
atable decrease in the degree of hypercorticism, with tion. The administration of glucocorticoids ever, 
sfigrowth in children and adolescents. However, therewas in a single dose was noted to reduce the inciden 
jp"cwement once aseptic necrosis or cataract formation had severity of side effects in patients with asthma, 
rec. Although the use of alternate-day prednisone therapy sema, contact dermatitis, and rheumatoid arthritis 
berafit in reducing the untoward side effects of corticoste- as a variety of other illnesses.’ These observations 
‘risk of precipitating allograft rejection is a significant  Jated the utilization of a similar dosage sche 
must be carefully considered whenever this form of — patients receiving renal allografts, with the obse 
i is undertaken. i 
(Arct surg 1141:867-870, 1976) 














that in many instances stable renal funetion. 
maintained.* Subsequent studies have confirmed t! 
ficial effects of single-dose alienate day therap 
patients receiving renal allografts. 
The following report reviews 45 renal. ‘allogt 
recipients who were gradually converted from dai 
alternate-day prednisone therapy in an effort to red 
untoward effects. The results indicate that corticoste 
administered every 48 hours do indeed lessen the 
effects, but are not without certain risks, especially [ 
relating to allograft rejection. Oe 


7 mo f SUBJECTS AND METHODS 


Accapte: ‘or publication March 16, 1976. fy ae ae sen fees as ` 
Fre artments of surgery (Drs Diethelm, Sterling, and Morgan) Forty-five patients receiving renal allografts; andene 


Dr Hartley), University of Alabama Medical Center, and the gradual conversion of therapy twice daily with predniso 
ainistration ae plea iene Dr Sterling is now with alternate-day therapy administered as a single morning 
Conversion was generally begun after stable renal fun 
been achieved with daily prednisone. The: usual precor 
"University Station, Birmingham, AL 35204 (Dr dosage was 15 mg/ day, although in some instances alt 

e EER cn therapy: w was started até a higher steroid level. The pr 


Whe “arly experience of clinical renal transplantation 
(ies established the complications associated with 
excess ve administration of immunosuppressive therapy.’ 
‘Because of the serious adverse effects of bone marrow 
depeson resulting from over zealous use of azathioprine, 
‘corticoseroids became the primary drug for reversal of 
allogref- rejeetion. This was accomplished by increasing 















































to 12 months.in 17 patients. One transplant recipient was 
verted after 12 months. The duration required to complete 
nversion was two to four months in 14 patients, five to eight 
ninine patients, 9 to 12 months in nine patients, 13 to 18 
onthsin nine patients, and from 19 to 24 months in four patients. 
ditional immunosuppressive therapy included azathicprine in 
patients and equine antithymocyte globulin for 21 or 23 days in 
| recipients, as described previously." The patients ranged in age 
om 8 to 48-years. Three patients were 9 years or less, siz were in 
. second decade of life, 18 between 20 and 29, and 11 between 30 
39: Twelve. were over the age ee 40 years. >- There were 27 male 






























































nm ome Ris öxalosis (one), and kenal dy eea d a 
s for changing daily prednisone to alternate-day 
included aseptic necrosis (ten patients), diabetes (four), 
), cataract formation (seven), obesity (nine), cosmetic 
no specific indication (four). 

ne patients underwent open renal biopsy after 
te-day: therapy had been completed, with examination of 
by light microscopy. The pathologic classificztion was 
nt four categories: grade A, minima] mononuclear cell 
tion without evidence of vascular or glomeruler injury; 
d interstitial fibrosis, including vascular endothelial 
ccasional glomerular changes; grade C, moderate 
ubular destruction, with interstitial fibrosis and glo- 
hy: nization, resulting in an estimated destruction of 
ately 50% of renal parenchyma; and grade D, severe 
earring, vascular injury, and marked parenchymal 














a RESULTS 
Survival and Renal Function 


rty-three of 45 patients are alive, and 42 have func- 
ng kidneys with an average survival of 36 months 
“to 75 months). Three of the 45 patien:s main- 
df ictioning kidneys for 42 months, 33 mor ths, and 
respectively. One of these three lost his kidney 
of chronic rejection and was returned to dialysis; 
sloped impaired renal function during the period of 
version and subsequently died of pneumocystis 
nia (Fig 1). The third patient died from a myocar- 
farction, with normal renal function, six months 
er successful conversion to alternate-day therapy. The 
ag evels of blood urea nitrogen (BUN) and serum 






















; z greater than 2.0 mg/100 ml anc a BUN 








tients, bawe five and sight t months in 18 patients, and’ 


40 mg/100 ml. Al of these patients have . histologic findings of acute rejection. The fourth patient 




















$6 ee CREATININE (mg/iOO mi) 
BUN (mg/ 100 mi) 


225/78 25/5 30 25 


i 30 25 20 i5 15 207/10 





3 6 9 R is 24 30 3 
Months Post-Transplant 

Fig 1.—Course of 17-year-old girl who received a kidney frome: < 
mother. Alternate-day prednisone therapy started at 18 months-` 
posttranspiantation and stopped at 28 months when acute rejec- < 
tion occurred. Treatment with prednisone begus, but chronic 
rejection ensued, and patient died at 36 months from pneumo- 
cystis pneumonia. Thus, chronic rejection can occur after acute 
rejection precipitated by change in steroid therapy; caution is 
advised prior to selection of alternate-day prednisone. 


evidence of chronic rejection. The average immunosup- =" 
pressive therapy of all living patients with functioning | 

kidneys at the conclusion of the study included azathiow | 
prine, 125 mg/day, and prednisone, 25 mg every other 
day. 





Pathologic Findings 


Renal biopsy material obtained from 29 patients was: 
classified as follows: grade A, 11 patients; grade B, seven 
patients; grade C, eight patients; and grade D, three ` 
patients. All but one patient with a grade A biopsy. 
specimen had a serum creatinine level of 1.5 mg/100 ml or» 
less. The seven patients with renal biopsy tissue classified 
histologically as grade B had serum creatinine levels of 1.5. 
mg/100 ml or less. Two patients with a grade C biopsy 
specimen died, one with chronic rejection and one with > 
normal renal function. Five other patients with a grade © 0 
histologic classification had serum creatinine levels greater 
than 2.0 mg/100 ml, four of whom had moderate proteinu- 
ria. Only one patient alive with a grade C renal biopsy 
specimen had a serum creatinine level less than 2.0 mg/100° 
ml. All three patients with grade D classification had a 
serum creatinine level less than 2.0 mg/10€ ml, although 
one has chronic rejection. 


Adverse Effects 


Four patients developed acute rejection, and all received © 
kidneys from parents with C- or D-matches, as determined =~ 
by tissue typing. Three of these four patients sustained. 
rejection episodes three months, five months, and 12. 
months after completion of alternate-day therapy. Renal. 
biopsy in these individuals confirmed the characteristic — 

















PREDNISONE (mg) 


32.5/0 20/0 


| AZATHIOPRINE (mg/day) | 


au | 
Taz aneuponununa nanana N 
12 18 24 
Months Post-Transpiant 


Course of 15-year-old boy who received a kidney from 
er Aiternate-day prednisone therapy started five months 
transplantation and completed at 11 months. Rena! function 


vben acute rejection occurred. This reversed by increasing 
prednisone to 25 mg/day, stable but impaired renal function still 
esiets. 


eveloped acute rejection just prior to completion of 
cer‘.ate-day therapy. Stable renal function was restored 
n three patients by returning to daily prednisone therapy 
twiee the amount given on alternate days (Fig 2). Three 
the Tour patients continue to have chronic rejection with 
repaired renal function four months, six months, and two 
ears ‘ater. The other patient developed chronic rejection 
and died six months later from pneumocystis pneumonia 
ie 
Shrenic rejection occurred in four additional patients, 
(h'a gradual decline in renal function during and after 
» period of corticosteroid conversion. These patients did 
œ. heve the usual clinical signs or symptoms of acute 
ection. Two of these four were returned to daily predni- 
‘some therapy at twice the alternate-day dosage, main- 
_ tatnitg impaired but stable renal function. The remaining 
two petients have followed a course of deteriorating renal 
- fumetion. 
Three patients developed signs and symptoms of hypo- 
—acrenalism, including nausea, vomiting, weakness, low- 


grade fever, and fatigue when the steroid dosage on the 


minivum day was 5 mg or less. The symptoms were 
_reie*ed when prednisone was increased to 10 mg on the 

ow-cCose day, and all eventually tolerated complete conver- 
sin te alternate-cay therapy at a later time 


Anticipated Beneficial Effects 


Aseptic Necrosis.—Ten patients, 15 to 44 years of age, 
th-early or advanced aseptic necrosis of the head of the 


could he established between the al dose of 
roids and the development of aseptic necrosis. 

Growth.—Six children less than the age of 12 yea 
changed from daily steroid therapy because of | 
failure. In every instance, linear growth returned af 
onset of alternate-day therapy, although one eh 
grown only 3 cm in four years. Those children with 
considerable growth retardation before transplantatio 
and radiologic evidence of renal osteodystrophy have 
general, followed a slow growth pattern in the posttra 
plant period. On the other hand, children with rel 
normal musculoskeletal development prior to the ons 
chronie renal failure have had return of normal or 
normal growth after transplantation. From. this 
series of children, it is not possible to evaluate th 
term effects of alternate-day therapy, and additional 
is needed before the overall impact on growth can 
determined. 

Cosmetic Appearance.—Five women were selecte 
alternate-day prednisone therapy because of sev 
iatrogenic Cushing syndrome. Notable impro 
occurred in the physical appearance of all pati 
subsequently received an average dose of 20 mgo 
sone every other day. Reduction of facial an 
subcutaneous fat was associated with return to 
normal body habitus six months after conversio 
these patients were considered to be an A-match 
typing, two were C-matches, and one a D-match. 1 
patient received her kidney from a parent, develo 
rejection at completion of the period of conversion 
ultimately died. 

Cataract Formation.—Seven patients developed cata 
formation while receiving daily steroid therapy and w 
therefore selected for alternate-day prednisone. Ther 
no improvement in four patients who eventually require 
cataract extraction. Three patients noted improvemen in 
vision after completion of alternate-day therapy, altho 
there was no evidence of reduction in the size 0 
cataract. Cataract formation has not occurred. in 
patient after conversion was completed. 

Obesity.—Eighteen patients lost between 2.3 and 14.1 k 
with an average decrease of 5.9 kg. Sixteen patie 
essentially no change in weight (+2.3 kg), and 11-pa 
actually gained weight. Two of these were children 
linear growth was thought to be a factor. Two ind: 
became grossly obese in spite of alleged diet contr 
alternate-day steroids; one of the patients: ree 
psychiatric treatment for depression. 

Diabetes.—Four patients were given alterna 
steroid therapy because of insulin-dependent: d 
requiring 40 to 90 units of isophane insulin su: 
daily. Two patients showed no change in th 
requirement, one was able to decrease the daily 
and the fourth patient, completely removed fror 






















































tients were noted to have an increase in diastolie blood 
ressure; one of these eventually developed chronic rejec- 
n, The maximum effect on lowering blood pressure was 
served within three months after conversion. 

Nos o Specific Indication.—Four patients, converted without 
specific reasons, maintained normal renal function. 


COMMENT 


The most serious complication observed in this series of 
patients, during or after conversion to single-dose 
alternate-day corticosteroid therapy, was acute or chronic 
allograft | rejection. Acute rejection was successfully 
reversed in three of four patients by treatment with high- 
dose. methylprednisolone administered intravenously and 
reinstitution of daily therapy with prednisone given orally 

‘ è the previous alternate-day dosage. Four patients 
sed insidious chronic rejection with declining renal 
ction modified only slightly by antirejection treatment. 
of 45 patients (18%) developed either aeute or 
ction during or immediately after the average 
months required for conversion. The immuno- 
effects of daily steroids may not be compa- 
alternate-day therapy, and perhaps when adminis- 
y other day, it should be given at more than twice 
mount in order to achieve the same immunosup- 
ffect. Allograft rejection in these patients could 
r lated with either the time required for conver- 
the histocompatibility differences between the 
id r recipient. In addition, a concerted effort to alter 
sage in a gradual manner over several months did 
oid the risks of rejection. Since only those reci ipients 
h stable renal function were selected for this study, the 
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e of the patients had a decrease 
in diastolic blood pressure, with an average decline of 18 Fad 
Hg. Eleven patients showed no change in blood 


< and a decrease in diastolic blood pressure. Growth wa 
pressure; nine of these patients were normotensive. Three 


especially gratifying in those children tolerating conver- 





Benchical effects of alternateday therapy were re related : 
to growth in children, cosmetic. improvement, weight loss, | 





sion, with similar results reported by others: All six 
children and adolescent patients demonstrated return of 
linear growth at a steady rate once the steroids were taken 
every other day. Growth was greatest in those individuals 
in whom musculoskeletal development was nearly normal 
before transplantation and least in patients: with renal 
osteodystrophy. Cosmetic improvement may be of special 
importance in children, adolescents, and women, and a 
decrease in the physical appearance of Cushing syndrome 
was obvious in all patients. Hypertension, almost always. 
controlled by either antihypertensive medication or bilat- 
eral nephrectomy, was not considered an indication in 
selecting patients for alternate-day steroid therapy. 
Nonetheless, 31 patients had a notable decrease in diastolic 
blood pressure, with the maximum effect noted within 
three months after conversion. The incidence of aseptic 
necrosis of the femur, tibia, and humerus did not improve 
after initiating alternate-day therapy. Insulin require-. 
ments decreased in two of the four patients with steroid- 
induced diabetes, while two others maintained a nearly 


normal blood glucose level using dietary contrel. Although | 
obesity was an uncommon indication for selecting > 


alternate day prednisone therapy, most individuals. 
achieved some degree of weight loss. Eighteen of the 45. 
patients lost more than 2.3 kg after the onset of alternate- 


day prednisone, and 16 noted no weight change. The 11. 


patients who gained weight did so primarily as a result of 
persistent dietary indiscretion. 
Nonproprietary Names and Trademarks cf Drugs 


Prednisone—Cotone, Deltasone, Lisacort, Meticorten. Paracort. 
Azathioprine—Imuran. 
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_@ A’setwork of small to medium-sized communities has been 
jeveloped to increase the supply of cadaveric kidneys for renal 
lotramsplantation. After a training period, community physi- 
and the community hospitals were designated as members 
f the transplant team to retrieve kidneys. A threefold increase in 
the ‘auinber of cadaveric kidneys has resulted from this project. 
is mechanism for organized kidney retrieval on a regional 
basis cculd be used to augment the supply of cadaveric organs 
in other-areas of the United States. 

. (Area Surg 111:871-873, 1976) 





N inse the initial description of clinically feasible renal 
) transplantation,’ the paucity of cadaveric kidneys has 
een a. major obstacle to the widespread application of 
enal aJotransplantation to a large group of patients with 
nd-stage renal disease. To increase the supply and utiliza- 
on of cadaveric organs, several different approaches have 

een Sapgested. Belzer and Kountz‘ have recommended 
ommunity hospita! participation in organ retrieval. In this 
a, one of the transplant surgeons participated in all 
idney recoveries to ensure quality. Recently, physician 
ssistaats have been utilized.’ Several programs have 

eveleped computerized sharing agreements to provide 
ptimsal kidney usage.’ Others have developed intracity or 
intraswrea organ retrieval teams’* between transplant 
nites that are geographically close. Most organ retrieval 
forts have been coupled with “Gift of Life” public 
ducat onyprograms to promote the positive image of organ 
onatien, 

:Prioz to 1974, despite vigorous public and professional 
educetional efforts, we were unable to obtain enough 
cadaveric kidneys for the combined University-private 
ospizal transplant program in Kansas City. The retrieval 
forts: were limited to the Kansas City metropolitan area, 

e fact that this transplant program is the referral 
centarfor the most of Kansas and western Missouri. With 
the age population of the area, 150 new potential 
ecip ents were added to the waiting list each year, yet we 
were able to obtain only enough kidneys for a small 
percertage af these patients. We also expected to see a 
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because of the energy crisis and the decreased 
fatality rate. Because of these factors, we initiates 
program’ to obtain the necessary kidneys from the 
community hospitals that refer end-stage renal disea 
patients to the Kansas City transplant program. 
results and experience obtained during the first 18 m 
of this project are the subject of this report. 


MATERIALS AND METHODS 


Several communities in Kansas and western’ Missou 
asked to participate, on the basis of demographic’ pol 
(Figure). Each city was supplied with a transportable per 
apparatus and the necessary supplies to retrieve tw 
kidneys. For perfusate, a simple modification of commercially 
available human plasma protein fraction (Plasmanate) we 
To provide transportation of the organs from the comn 
hospital to the transplant center, a “kidneymobile” was ou 
as a mobile perfusion laboratory. As the program grew, i 
necessary to use private aviation to transport kidneys | é 
more distant communities to Kansas City. 

On the basis of their interest in the program, certain 
from each community were asked to serve as the’ t 
surgeons in their locales. With consultation from these ¢ 
surgeons, a four-step training program was designe 
began with an orientation session for all interested physici 
hospital personnel in the participating community: 
consisted of a one-week training program for: the nurse 
technician chosen by the community surgeon, Using 
kidneys, the technicians were taught to assist with organ 
and were taught the techniques of kidney flushing, prepa atio 
perfusate, and placement and maintenance of the kidneys on 
perfusion apparatus. During step 3, all interested commun 
physicians were invited to a ihm) in Kin sas“ City) 





Kansas ci ity transplant program Iena a dayiti symp iu 
on the techniques of organ retrieval and preservation: ‘Bilateral. 
bloe dissection technique was presented as the method of choice 
for kidney removal. In step 4, members of the Kansas: 
transplant team volunteered to travel to the part icipating com 
nity to help with the first retrieval, but this assistance was ne 
required, : 

In this program, donor death definition was not. standard 
and donors were not restricted to just those with only brain deat 
criteria. Therefore, many of the donors were deel ared- dead 
cessation of heart beat. Warm ischemia time averaged 35 minu 
no kidney was used after more than 60 minutes 
ischemia. 

The four step training program was coupled with a 
Life” public education program, which included press, r 
television coverage in all communities to promote. org 
tion. 
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Map of Kansas and Missouri, showing participating retrieval communities and distance from Kansas City in highway miles. . 


"Table 1.—Kidney Retrieval Experience 


18 mo Before 18 mo After 
Program Initiation Program Initiation 


35 83 
+ 65 160 
42 137 














No. of 
Donors 


No. of No. of Kidneys 
Kidneys Used 


18 











Table 2.—Kidneys From Kansas City 
Transplant Center Hospitals 


Ne. of Kidneys 
Used 


Hospital 19 
Hospital 2 16 
Hospital 3 

















Hospital 4 
Total 








No. of 
Donors 


No. of No. of Kidneys — 
Kidneys ‘Used 





Hospital A 

















pr gram, 65 kidneys were obtained from 35 donors. 
two of these kidneys (65%) were used for transplan- 
By ontrast, from January 1974 to June 1975, the 


ra asplant hospital (Tabl &2) retrieved 54 aA 
; 0 itals “provided 64 Cee 


Hospital B 





Hospital C 





Seven other hospitals 





(Table 3). In addition, a number of nontranspiant commu 
nity hospitals in Kansas City became meroared | in organ 
retrieval end requested to participate. As a result, 42 
additional kidneys were obtained from these new Kansas 
City sources (Table 4). 
Of the total 137 usable kidneys, 56 were used in Kansas _ 
City for well-matched recipients. Because of the lack of a 
good donor recipient match, 81 kidneys were shipped to; 
other transplant centers for use in well-matches recipients. 
In return, we received 24 usable kidneys from other 
transplant centers. i 
Of the 160 kidneys retrieved during the first 18 mont 
of the new program, 23 were not used (Table 5). Hight of 
these were retrieved with warm ischemia times greater 
than an hour with poor perfusion. characterist 
discarded. Six usable kidneys were. discard 
attempts tə finda suitable blood type B. or: 


proved futile. Technical errors, including beth surgical - 
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Table 6.—Kidney Viability 


No. (%) of Kidneys 
A 








x 
18 mo Before 
Program Initiation 


< lpemeédiate function 17 (40) 60 (44) 
Delayed function 20 (48) 73 (53) 
Navertunctioned 5 (12) 4( 3) 


18 mo After 
Program Initiation 











cek erts and perfusion machine malfunction, resulted in 
e wascage of six kidneys. Three kidneys were anatomi- 
ally unsuitable, two with multiple large cysts and one 
orsesiee kidney. 
OE tae 187 kidneys used, 60 (44%) functioned immedi- 
tely ard the patients did not require dialysis postopera- 
ely ‘Table 6). Seventy-three (53%) had varying degrees 
posttransplant acute renal failure, but functioned even- 
ally. Four kidneys (3%) never functioned. In comparison, 
riag the 18 months prior to the beginning of the 
ogram of the 42 kidneys used, 17 (40%) functioned 
immediately, 20 (48%) had delayed function, and five (12%) 
ver “unetioned. 


COMMENT 


The saccess of the new Kansas City retrieval program 


mer ber of the transplant team, each medical community 
den:ifet itself as an active part of the transplant effort. 


‘assure quality of the donor organ. Thus, many suitable 
ia. outlying hospitals or distant communities may be 


incidence of immediate function after the Aransp! 
Forty-four percent of the transplants functioned im 
ately without further dialysis, while in 56% the 
needed posttransplant dialysis. Although the incidence o 
acute renal failure was high, it was no higher in the) ne 
program than in the old, and the eventual function of th 
transplant was not affected by the acute renal failure 
None of the community surgeons had ever participa 
in organ retrieval in their residency training, bw or 
given the necessary instructions, these surgeons hi 
removed kidneys with a graft-function success rate equ 
to that of our transplant center surgeons. : 
There is a controv ersy eano ras He mete of e 


compare these two methods. However, there was av 
incidence (3%) of nonviable kidneys or primaty 
failure in this series. 

In summary, this TONED training program t 


no formal residency training in transplantation: car wi 
together in an integrated multicity program to p 
large number of excellent cadaveric kidneys. Th 

nism for organized kidney retrieval on a regiona 
could be used to augment the supply of cadaveric org: 
other areas of the United States. oe 


This project was supported in part by grants from the Kansas a 
Missouri Regional Medical Programs. Eugene Manuel, Robert Worts, a 
Charles Smith gave technical assistance. Margaret Stewart provided) 8 
tarial assistance. Jared J. Grantham, MD, gave advice. 
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patients had carcinoma of the stomach, rectum, and 
ing, respectively, metastatic to the ureter in the absence of 
r known metastasis. Two of the three patients had abdom- 
ain hile the other patient had no upper urinary tract 
is All patients had excretory urograms that showed 
¿excretion of contrast medium on the side of 
Obstruction was confirmed with retrograde pyelog- 
case. Two of three patients were treated with 



























carcinoma of the ureter should be considered in 
malignant disease with initial symptoms consistent 
obstruction. The diagnosis may be suggested by 
demonstration of an obstructed ureter. Sympto- 
patients may require nephrectomy. 

rg 111:874-876, 1976) 




















ow in 1909," the incidence of occurrence and clinical 
d roentgenographie manifestations have been reviewed 
yy several authors.+= While metastatic ureteral involve- 
secondary to distant primary tumors is considered 
uncommon, the antemortem recognition of such oc- 
wes is even more infrequent. The unusual clinical 
‘estations..of the occurrence of metastasis to the 
e three cases presented in this report ‘lustrate 
he need for an awareness of the possibility of the diagno- 
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í requests to University: a Texas Health Science Center at San 
1703 Floyd Car Dr San Antonie, TX TAIA 40r Fitchi. 


etastatic Carcinoma of the Ureter 
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node. Three months later, his temperature rose te 38.9 C and he 
experienced midabdominal pain, nausea, and vomiting. Results of > 
physical examination were unremarkable except for a 2+. 
enlarged prostate. The urine sediment contained a full field : 
white blood cells (WBCs) and a large number of Bacteria. 
Exeretory urogram showed hydronephrosis on the right, a Bee 
bladder calculus, and incomplete emptying of the bladder after. 
voiding. On June 19, 1972, suprapubic prostatectomy for benign 
hyperplasia and suprapubic cystolithotomy were performed elso- 
where. He was discharged from the hospital on June 27, 1972; by 
was readmitted on July 9, 1972, with fever and weakness,. Th 
urinalysis again showed many WBCs and bacteria. Execrétory 
urogram showed no excretion of contrast material by the right 
kidney. A retrograde pyelogram showed an obsiruction of the > 
right ureter at the level of L-3. An upper gastrointestinal (GI) 
x-ray series showed no evidence of tumor. On July 20, 1972, a right: 
nephrectomy and partial ureterectomy were performed. The find- 
ings were obstructive hydronephrosis with pyeionephritis and 
metastatic adenocarcinoma to the ureter. Tumor was found in the 
outer coats of the ureteral wall, but the transitional epithelium: © 
was intact. The lumen of the ureter was markedly reduced in the 
area of tumor. The patient survived for eight months following 
this procedure. R 
Cask 2.—A 49-year-old man had an abdominal-perineal resection 
for adenocarcinoma of the rectum in July 1970. in May 1972 he 
developed abdominal pain. An excretory urogram at that time 
showed bilateral hydronephrosis, following whick he underwent. 
catheterization and 400 ml residual urine was oftained. Repeat 
urogram three days later showed normal upper ‘tracts. He: was 
treated with catheter drainage for five months, after which he 
noted straining on urination and enuresis. An excretory urogram 
in January 1973 showed no exeretion of contrast material by the 
right kidney. A retrograde pyelogram on Jan 23, 1973, showed. 
what appeared to be an extrinsic compression of the right ureter. 
in the middle one third with proximal hydronephrosis (Fig 1). An’ 
exploratory laparotomy was done on Jan 31, 1973. The abdomen = 
appeared free of tumor, but the middle one third. of ‘the. Tight — 
ureter had a small area of what appeared to be fibrosis and 
narrowing. This portion of the ureter was excised anda primary 
anastomosis was performed. The microscopic finding was adeno- 
carcinoma consistent with metastasis from the ecion (Fig 2). The 
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Fig ‘.—Fistrograde urogram demonstrating obstructive lesion 
{arrow} æ junction of middle lower third of right ureter. 


“mucosa cf the ureter was intact and tumor was noted in the 
musculer’s of the ureter. An excretory urogram on Feb 19, 1973, 
‘showed m excretion of contrast medium by the right kidney. The 
patient's condition gradually deteriorated and he died 26 months 
after surgery. 

Cast %—A 49-year-old man had a left upper lobectomy for a 
poorly ciferentiated squamous cell carcinoma of the lung in May 
"1974. Ir august 1974, he developed a dull, aching pain in the right 
lower qasdrant. Urinalysis was normal. The serum alkaline phos- 
phatase livel was elevated. An excretory urogram showed delayed 
excretior of contrast material by the right kidney with an 
apparent obstruction at the right ureterovesical junction. 
Attempts at retrograde pyelogram were unsuccessful. Cells in 
urine were normal. A repeated excretory urogram revealed 
‘nonfunztion of the right kidney. During surgical exploration on 
Sept 10, (974, a tumor mass involving the lower right ureter 4 cm 
‘above ike right ureterovesical junction was delineated and a 
nepkroaxsterectomy was performed. Examination of the surgical 
speeimer revealed that the epithelium was intact with metastatic 
_squamcus cell carcinoma in the muscularis of the ureter. The 
patient. as dismissed from the hospital two weeks after opera- 
tion Six weeks later, he developed subcutaneous nodules over both 
‘axillae, “he chest, abdomen, and both inguinal areas. Chemo- 
therapr and radiation therapy were instituted, but on Feb 10, 
“4975; the patient was readmitted and found to have a pathologic 
| fraetureef the right femur. His condition continued to deteriorate 


-unti he died on May 6, 1975. 
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Fig 2.—Low-power magnification of ureteral involvement by 
metastatic adenocarcinoma of colonic origin (arrow [hematoxy- 
lin-eosin, x 40}). 


COMMENT 


The diagnosis of metastasis to the ureter requires that 
the ureteral involvement not be by direct extension or 
contiguity, as from carcinoma of the prostate, kidney, 
bladder, cervix, or other adjacent organs.**** 

One hundred and sixty cases of metastatic ureteral: 
tumor from a distant primary neoplasm have been, 
reported, The sites and number of cases are as follows., 


Site No. of Cases 
Breast 44 
Stomach 22 
Bladder 17 
Colon 12 
Cervix 12 
Rectum 11 
Prostate 11 
Ovary 5 
Melanoma—skin, eye 5 
Lung 4 
Kidney 4 
Pancreas 3 
Uterus 2 
Ureter 2 
Urethra 1 
Esophagus 1 
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T ortem studies. Klinger’s* (1951). series of approximately 
5,000 autopsies revealed seven cases of ureteral involve- 
ment by metastatic disease. MacLean and Fowler (1956) 
reviewed 10,283 successive autopsies and disccvered 18 
cases of ureteral involvement that could be considered true 
metastatic disease. Of these, only seven cases were 
secondary to cancer outside the urinary tract (0.07%). 
Obstruction of the ureter from metastatic tumcr arising 
elsewhere, but not excluding the urinary tract, was found 
0.20% of the subjects at autopsy. Kirshbaum* (1933) 
reported five cases collected from a series of 4,850 autop- 
sies Cohen et al” (1974), in a recent review of 3,200 
utopsies, reported 31 cases of secondary tumor of the 
reter. Abrams et al’ (1950) found an incidence of meta- 
tie involvement of the ureter in 4.3% of 1,000 consecu- 
utopsies of victims of carcinoma. Lucke and Schlum- 
r" (1957) reported ureteral metastasis at autopsy in 
65 cancer patients. In an in vivo survey, Grabstald 
Kaufman” sound 24 cases of breast cancer with 














| motastasis may involve (1) all or a portion of the 

of the ureter with evidence of tumor cells in the 
lar coat, perilymphatic, or vascular compcnents of 
(2) periureteral adventitial metastasis with 
compression of the ureteral wall; or (3) local 
tastasis with or without involvemert of the 
-of the ureter. Metastatic involvement of the 





Fibrolymphosarcomata of both ureters metastatic toa primary 

sarcoma of the anterior mediastinum of thymus origin. Ann Surg 
909. 

Kenzie DW, Ratner M: Metastatic growth of ureter: Brief review 

e and report of three cases. Trans Am Assoc Genitourin Surg 

181, 1981. 
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se BS: Primary iets and malignant tumors of the ureter: 
iterature and report of one benign and 12 malignant tamors. Am 
71, 1956. 
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mervelions. ot ureteral metastasis are toia -post- 











isolated | ureteral involvement. The ureter m may bein aie 





“with single or multiple lesions without predilection for 


location. Those occurring as single, isolated metastases 
usually are not a part of extensive retroperitoneal disease, 
whereas bilateral and multifocal uretera! involvement z 
usually results from bulk metastasis.” Hewever, it has _ 
been noted that when lesions occur at diffèrent levels of 
the ureter, the interposed uninvolved ureteral wall may be 
altered by ischemic stricture formation.” The occurrence. 
of periureteral compression or ureteral wal! infiltration is. 
more frequent than localized mucosal involvement. 1" k 
Since mucosal involvement and subsequent erosion is not 
a prominent feature of the common pzthophysiologic < 
process, hematuria is not frequently found. When symp: 
toms are present, they are usually those of ureteral 
obstruction, such as pain, sepsis, or interference with renal | 
function.’ Urinary findings are not specifie and do not 
predict the presence or absence of secondary involvement 
of the ureter by metastasis.’ On rare occasions, ureteral : 
involvement by metastasis has preceded the diagnosis of 
the primary tumor.’ a 
The usual roentgenographie appearanee is one of a 
ureteral compression simulating either localized or exten 
sive ureteral stricture with varying degrees of proximal | 
ureteral dilation.'* Localized mucosal involvement may 
appear as an intraluminal filling defect, amd thus enters 
into the differential diagnosis of lucent defects in. th 
ureter. 
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( rapeutic Oophorectomy in 


seminated Carcinoma of the Breast 


cisem T, Puga, MD; John S. Welch, MD; Harry F. Bisel, MD 


+ 745 women with metastatic breast carcinoma who 
rvived. galliative surgical castration, 40.7% had objective 
on: and another 11.0% had subjective improvement. 
vesponse was more frequent in ovulating patients who 

alt masses of recurrent tumor in fewer locations, with 

al sread especially well tolerated. Palliation appeared to 
atedito the:site of metastatic disease and numbers (mass) 
tastatic siies, but not to the age of the patient, tumor 
logy, OF the disease-free interval. Survival was better for the 
‘whe showed improvement after castration. Such 
rovement mey predict continued relief from the use of other 


oh Surg 1141:877-880, 1976) 


ophoreetomy has frequently been advocated as part of 
Ot the treatment of women who have carcinoma of the 
ast, Schinzinger,' in 1889, first suggested that oopho- 
ctomr migh: benefit patients of menstrual age with 
etastatic earstinoma of the breast, and since that time 
iers have reported improvement in such patients 

ation. As a routine proceedure in the treatment of 

‘ith eperable carcinoma of the breast, oophorec- 

tad cal mastectomy was irouna by Tay lor 





and Boje bsta:: ‘who were etry in g to ahe more ee 
blation of estrogen-producing tissue, performed adre- 





A ialication April 2, 1976. 
ment of Surgery and the Division of Clinical Oncology, 
yo Foundation, Rochester, Minn. 
to Section of: Publications, Mayo Ting Rochester, MN 


nalectomy, and noted regression of carcinoma o 
breast. Also in 1952, Luft and associates’ introd 
surgical hypophysectomy for the same purpose. ` : 

The present retrospective study sought to answer 
obvious question: can patients who respond to. pall 
castration for metastatic breast carcinoma be ide: 
before oophorectomy? A secondary purpose was to a) 
some other factors, such as location of metastases, | 
free interval, and sites of metastatic lesions, th 
influence survival. Thus, we compared some of th 
aspects of patients who showed improvement 
peutic but not prophylactic castration, and of patie 
showed no improvement, to delineate any factors 
might predict a response. 


SUBJECTS AND METHODS 
Criteria for Tumor Response 


The evaluation of responses to palliative oophorectomy. f 
was based on recorded clinical observations. Subjective 
ment was defined as relief of pain, whereas objective improve 
ment was evident either if the size of the metastatic lesion 
decreased or remained unchanged, or if the metastatic site show 
evidence of healing. If improvement was attributed t 
therapeutic measures, such as radiotherapy, chemotherap 
hormonal therapy, the patient was not included ir the. stud 


Details of Patients 


The patients were separated into two groups. Gr oup 1 include 1 
patients who had objective or subjective remissions: after ¢ 
tion, and group 2 included patients who showed no bene 
the operation. The period reviewed was the years 1960. thro: 
1964, during which time 168 patients underwent bilateral oog 
rectomy at the Mayo Clinic as part of palliative treatme: 
advanced or disseminated carcinoma of the breast, Among th 
16 patients were excluded from the study either because follow 
information was insufficient or-because-other forms of pall 
were used, and seven others were excluded because they die 
result of the surgical procedure. Thus, the series: included 
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‘Mayo Clinic or at other hospitals. Of the 75 patients in the first 
roup, 58 (77%) had had a standard radical or modified radical 
“mastectomy, as compared to 60 of the 70 patients (86%: in group 2. 
The other patients had either a simple mastectomy ər a biopsy 
_ only, either for palliation or diagnosis of an already disseminated 
or advanced malignancy. 

The histories indicated that, except for three patients, all were 
nder the influence of endogenous ovarian estrogenic stimulation, 
s they either were menstruating or were within cne year of 
clinical menopause. The three exceptions were patients who were 
5, 17 and 24 months, respectively, past the onset of menopause. 
strog: n levels were not determined in the patients to evaluate 
rian functional competence. 


RESULTS 
Operative Procedure 


Although all patients underwent bilateral salpingo- 
ophorectomy as the basic operation required for the 
omplete removal of all ovarian tissue, some patients 
equired other gynecologic procedures. There were 30 
ients who underwent total abdominal hysterectomy for 
broleiomyoma, menometrorrhagia, pregnancy, as as an 
tegral part of the castration. No statistically significant 
rences in the responses among patients of the two 
08 with respect to the type of operation suggested that 
omy was incomplete in those patients who failed 
after castration. There were three patients with 
elf-castration in each group; at the time of 
my these patients (aged 36, 42, 43, 44, 45, and 46 
d amenorrhea of recent onset and were found to 
ssive metastatic ovarian replacement at the time 
tration, The overall incidence of ovarian metastasis, 
‘was equal for both groups. 
























Response to Oophorectomy 


Of 145 patients who underwent therapeutic castration 
d survived, 75 (52%) had objective or subjective remis- 
m (group 1) and 70 (48%) failed to improve after oopho- 
‘tomy (group 2). Of the 75 patients responding favorably, 
| (79%) had objective remissions and 16 (21%) had subjec- 
e responses. When a response occurred, the average 
ition of remission after castration was 17 months 
nge, one month to more than 72 months). Figure 1 
epicts the duration of remission after castration in those 
‘ho responded, either objectively or subjectively. 
Mortality.—Seven patients died during hospizalization 
after surgical castration (mortality, 4%). Four of these 
: patients died of hepatic failure from massive liver metas- 
tases, two of respiratory insufficiency secondary to exten- 
sive lung metastasis, and one of cerebral metastasis. 
- Survival.—Survival from the time of castration was quite 
erent in the two groups. For patients with improve- 
ent (group 1), the mean survival after castration was 
ee rs. For patients without improvement from 
»phorectomy (group 2), the average survival was only one » 







































logic diagnosis of breast malignancy to the time of death or: 
last follow-up. The mean survival from tke time of diag- 
nosis fcr the responding patients in group 1 was 5.4 years, 
and for patients in group 2 it was 3.2 years. As Table 2 
shows, five years after the initial diagnosis, 32 patients 

(48%) in group 1 were alive, as compared to 14 patients: 
(20%) in group 2; of group 2 patients, 24 (34%) died during 

the first year of disease despite all therapeutic efforts, 
whereas only four patients of group 1 (5%) died during the: 
first year. 

Nondeterminative Survival Factors.—There was no differ- 
ence in the age distribution between the two groups at the 
time of castration. Ages of the patients in group 1 ranged 
from 28 to 54 years (average, 43 years); the ages of the 
patients in group 2 ranged from 29 to 55 years (average, 
also 43 years). 

We could establish no apparent statistical relationship. 
between the histologic type of breast cancer and the. 
response of patients to castration. Scirrhous adenocarci- 
nomas eccurred in 66 patients (88%) in group 1 and in 58 i 
(89%) patients in group 2. Other pathologietypes observed 
included mixed scirrhous carcinoma and comedocarcinoma,: 
comedoearcinoma alone, and lobular and medullary carci- 
nomas. i 

The interval from the initial diagnosis of breast cancer 
to the diagnosis of the first recurrence (disease-free inter- 
val) was evaluated, because it has been considered’ to be an 
important prognostic factor. There was no significant 
difference in this interval between the patients whese 
disease responded to castration and those: whose disease 
did not (Fig 2), For patients in each group, the interval 
varied from five months to 10 years, the average interval 
for those in group 1 was 25 months, and that for those in : 
group 2 was 24 months. Possibly this interval represents a 
period cf growth of the malignancy from a microscopic 
stage to a clinical lesion and, as such, it may offer a crude. 
index of the rate of growth of a tumor in a host. 


Possible Factors Influencing 
Results of Castration 


The question arose whether control of cancer after i 
oophorectomy depended on the amount of malignant tissue 
present at castration. A rough estimate of the total ~~ 
malignant mass was made simply by numbering the sites me 
known to be grossly involved with malignancy at the time ~ 
of oophcrectomy. A site was considered te be either an. 
organ or system (skin, bone, liver, or lung) showing malig- 
nant involvement. Our results suggest that patients with ao. 
smaller total mass of malignancy (ie, fewer sites) have 
better responses. Of group 1 patients, 16 (21%) had metas- 
tatic disease in only one site, as compared to eight of the _ : 
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—Buratioa of remission in patients responding 


Table 1.—Survival From Time 
of Oophorectomy 





leaa surviva’ time, three years. 
mni surviva time, one year. 


ents MIG S») in group 2. Patients in whom two or more 
ites were atected by malignant neoplastic tissue were 

more frequeatly found in group 2. 

There seemed to be a relationship between the location 

f metastatic lesions and the response of the patient after 
bilateral oophorectomy. Metastasis to soft tissues, such as 
_ liver, lang, o” brain, has been considered a poor prognostic 

‘n. “he pwesence of primarily visceral metastasis was 
groap 1 and 69% for group 2. Bone metastases, 

t= less damaging to the organism than metas- 

tasis to soft tissue sites, were more frequently found in 
patiers who had remissions after castration (35% for 

roup 1 and 14% for group 2). 

-Metastatie disease of bone, lung, and lymph nodes 
a appeared tobe the most favorably associated with remis- 
_sion, whereas metastasis in organs such as liver and brain 
E peritoneal involvement was less often found in 
patierts who gained remissions from metastatic 


Results of Continued Palliation Efforts 


atients ingroup 1 received additional treatment 
e ihitial improvement following. castration no 





Table 2.—Survival From Time 
of First Diagnosis of 
Breast Cancer 


Group 1 
(N =75)* 


* Mean survival time, 5.4 years. 
+ Mean survival time, 3.2 years. 


longer was maintained. Of patients who showed a respon 
to oophorectomy, 51 received androgens at the end of í 
remission from the castration. Of these, 22 patients. (485 
further improved objectively, and 29 (57%) failed to sho 
response. Twenty-two patients in group 2 we 
androgens as the failure of castration became evident; 01 
three patients (14%) showed objective signs of impror 
ment. 

After the initial response failed, a combination of miio 
dothyronine and glucocorticoids was given to 18 patients i in 
group 1; of these, six (33%) improved objectively and 1 
(67%) showed signs of continued progressivë metastatic 
disease. Of the six patients in group 2 who rece 
glucocorticoids and triiodothyronine, only. one ” 
showed signs of objective improvement. oes 

Hypophysectomy for palliation of breast cancer 
performed in only two patients from group 1. The co 
tion of one patient improved after hypophysectomy 
bony metastatic lesions became smaller and healed 
lessened, and the patient surv ived for 11 months. T 
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gents. Of 21 patients in group 1, only five admitted 

bjective improvement for a short period (ie, a period of 

veeks); of nine patients in group 2, three improved subjec- 

bjective improvement to chemotherapy was 
in either group. 


COMMENT 


é overall mortality for carcinoma of the breast is 
nereasing. This has been interpreted as refleccing the 
re of control measures used in patients with cancer of 
he breast, and it is therefore reasonable to assume that 
any patients with cancer of the breast will need palliative 
rocedures. 
he literature and the present report indicate that 
orectomy in premenopausal patients with advanced or 
inat 2d carcinoma of the breast is reasonably 
ul as a palliative measure. Although the rates of 
ment in different reports vary because of the lack 
rmity in defining regression of the malignancy 
tration, we believe that in appraising palliative 
res for such a severe and relentless pathologic 
1 as disseminated carcinoma of the breast, any 
on. of improvement, objective or subjective, 
accepted as an index of palliation. 
d associates’ have stated that several factors 
al of patients with advanced or disseminated 
the breast. These factors are the location of 
esions, the number of sites involved, and the 
e disease-free interval. 
that certain factors appeared to Lave no 
to the response to the disease, such as the age 
> premenopausal patient, the histologic type o? breast 
a, the length of disease-free interval, end the 
sociated surgical procedures (such as hysterectomy) at 
me of castration. 



































erapeutic agents after other modalities had failed. the respor 
re was no difference between the two groups with 
spect to the responses to various chemotherapeutic 














The average duration of improvement after oophorec- 
tomy in our patients was 18 months, but this varied | 
greatly, and some patients were free of known cancer: . 
progression for more than five years. A mest significant — 
difference between the two groups was the length. of |. 
survival. This difference was evident wher: survival was 
measured either from the time of initial diagnosis of — 
cancer or from the time of castration; this finding also-has — 
been reported by several authors. Oe 


CONCLUSION 


Surgical castration in the premenopausal woman with _ 
metastatic breast malignancy provided objective palliation 
in 41% of patients and subjective relief in an additional 11% 
of patients. Palliation was also associated with-a longer — 
period of survival, judged from the time of castration and. 
from the time of initial malignancy diagnosis: as compare 
to survival in patients who showed no response to palliative 
measures. It appeared that in patients responding to 
castration, palliation may be enhanced at the end of th 
initial response by the use of selected hormonal agents, 
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tady of 83 patients showed a reduction in the estimated 
ood flow (EHBF), as measured by a colloidal gold 
fo. 88% and 84% of its initial value during ether and 
ere anesthesia, respectively. During the operative proce- 
itself, there was a further fall in the EHBF. In patients 
g herniorrhaphy or excision of a breast tumor, the 
F cegreased to 82% and 76%, while in patients undergoing 
al gastrectomy or cholecystectomy, the EHBF fell to 48% 
X Of its initial value during operations under ether and 
; anesthesia, respectively. The surgical trauma itself 
“to be the main determinant of the alteration in the 

tion during the operation. 

urg 111:881-883, 1976) 


well known that surgical trauma per se leads to 

ures es in the splanchnic circulation, as shown by 

orstriction and a decrease in blood flow.’ Similarly, 

as enesthe-ic agents may also decrease hepatic blood 

On ‘T believed it worthwhile to examine the interac- 

n decween these two separate factors, namely, surgical 
rauma end anesthesia, on hepatic blood flow. 

“It. aas been previously shown that the standard surgical 

cadures of | laparotomy and liver biopsy, performed on 

; aresthetized by a variety of different anesthetic 

ros, ed in each case to disturbances in the splanchnic 

en, all similar in character and varying only in 

‘ These changes consisted of an increase in total 

hic and portal vascular resistance, with an inversely 

enate decrease in total hepatic blood flow. The 

of correlation between the values of splanchnic 

esistance and total hepatic blood flow during 

and anesthesia with the four different anes- 

ts used (diethyl ether, halothane, hydroxydione 

yecinate [Viadril], and y-hydroxybutyrie acid) 

fetivcen pies am —0.T4. ka cathe in: the total 


Phebe data were ined in the main from 
Y E published studies'** and also from my hitherto 
pu data. It can be seen that prior to the start of 
e spostens, both ether ane halothane Mo a 
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dione and y-hydroxybutyrie acid.: Hor 
phase of the operative procedure, the anim 
with the latter two agents showed a grea 
total hepatic blood flow than those unde 
operation under ether or halothane anesth 
thesia itself, using 0.25% procaine hydroc 
cain) did not lead to any significant chan. 
blood flow, but during surgical trauma, thi: 
had the greatest decrease in total hepatic blo 
whole series. 

In this clinical study, the changes in total hepa’ 
flow were examined during several different surgica 
operations performed under general anesthesia 
controlled ventilation. Ether and halothane were select: 
for anesthesia, while hydroxydione and y-hydroxybu 
acid were not used, since the previously noted: exper 
mental data had suggested that they were ineffectual 
protecting the liver circulation from surgical stress, 


Fig 1.—Changes in total hepatic blood flow during anesthe 
standard surgical trauma (laparotomy and liver biopsy) 
indicates total hepatic blood flow in percent of initial 
ether anesthesia; H,halothane anesthesia; V,hydroxy 
um succinate (Viadril) anesthesia; G,y-hydroxybutyric 
thesia; L.local anesthesia. Data derived from Gelnie 
Vanevsky et al.“ 
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== Blood Flow- and Anesthesia _ “Operation 
Uptake constant ; 
K, min— t> 0.328+0.012° TE§ 0.292 +0.010! 





EHBF, ml/min 


“Hepatic blood 
flow as %.of 
initial value 100 


1,620 + 59Tt§ 1,425+49: 

















“Values expressed as mean + SE. 
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oh » Initial State Anesthesia 
>. indexes of Before Operation Betore 
Blood Flow and Anesthesia Operation 












ot Breast Tumor Cholecystectomy 
(Group 1, N= 10) (Greup 3, N=8) 
0.2694: 0.073T : 0.242 +0.018t ? DISPO £ Si. 
1,428 + 63h) 1,198+79T: 776 50f4§; 
82 74 48 


TA significant difference (P<.05) between these values and the state during anesthesia before operation, according to the Wilcoxon test. 
+A significant difference (P<.05) between these values and the state during operation in group 1, according to Student t test. 

$A significant difference (P<.05) between these values and the state in group 2, according to Student t test. 
“Asignificant difference (P<.05) between these values and the initial data, according to the Wilcoxon test. 


Table 2.—Changes in Estimated Hepatis Blood Flow (EHBF) During Halothane Anesthesia (48 Patients) 


Herniorrhaahy Ligation and 
or Excision Stripping of or 
of Breast Tumor Saphenous Vein Cholecystectomy 


(Group 1, N=10) 


> PartlabGastrectomy 











or Excision 








































PartiakGastrectomy 





(Group 2, N = 28) (Group 3, N = 10) 











| Uptake constant 
oo KG mini 





0.37640.014*T4§ 0.3164 0.0128; 





0.286 + 0.013t 





0.256 + 0.013t: 0.158: 0.012t4$1 











-EHBF, ml/min 1,780 +66t+§ 1,495 +576: 





1.351 +84t6 





1,210+62t: 746 + GETES: 
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84 
“Values expressed as mean + SE. 


. MATERIALS AND METHODS 
stimated hepatic blood flow (EHBF) was meastred in 88 
ents, from whom preliminary informed consent was secured to 
‘orm the various procedures and measurements, zs outlined 
The patients were divided into three groups. 
roup 1 comprised 20 patients undergoing either inguinal 
herniorrhaphy or biopsy-excision of nonmalignant brezst tumors; 
n patients received ether anesthesia and the other ten were 
n hane: 
roup 2 comprised 50 patients undergoing saphenous vein 
rat m and stripping; 28 received halothane anesthesia and 22 
eceived ether anesthesia. 
roup 3 comprised 18 patients undergoing upper abdominal 








med and the patients were artificially ventilated with either 
to 65% nitrous oxide, 35% to 40% oxygen, and 0.5% to 1.0% 


w% oxygen (providing 28% to 33% O.). Muscular relaxation was 
secured by the use of p-tubocurarine, 0.5 me/kg body weight. 

< For the EHBF measurement, a radioactive colloid gold tech- 
jue was used.'!*"* A collimator radioactivity counter was placed 
eternally over the liver and changes in the counting rate follow- 
the intravenous injection of gold Au 198 were recorded. The 
liver uptake curve of colloid was derived by plotting the recorded 
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A significant difference (P<.05) between these values and the state during anesthesia before operation, according to the Wilcexon test. 
significant difference (P<.05) between these values and the state during operation in group 1, according to Student t test. 

significant difference (P<.05) between these values and the state in group 2, according to Student t test. 

ignificant difference (P<.05) between these vaiues ard the initial data, according to the Wilcoxon test. 


‘radioactivity as the logarithm against time. The advantages of 
















76 68 42 


this technique were indicated in a recent publication." The half~ 
time of the fast component of the liver uptake curve (T4) was 
determined from the graph, as recorded ôn semilogarithmic paper. 
The uptake constant K was calculated from the formula: K = 1n2/ 
T's = 0.693/T!4. The EHBF was obtained by multiplying K by the 
circulating blood volume, the latter being calculated from the 
plasma volume and the venous hematocrit reading. The plasma 
volume was determined after completion of all the measurements- 
of the EHBF by the dye dilution method, using 1# to 12 mg Evan's 
blue, i 
In each patient, the EHBF was determined on three separate: 
occasions: (1) one day prior to operation; (2) 20 minutes after 
commencement of ether or halothane inhalation and just before” t 
start of the operation; (3) toward the end of. the operation, The. 
data were statistically evaluated, using Wilcoxon's nonparametric 
test for comparing the results obtained during the three successive eae 
phases cf observation, while differences between the various > 
groups of patients were assessed by the Student ¢ test.” 


RESULTS 


Ether anesthesia under conditions of artificial ventila- < 
tion of lungs was accompanied by a decrease in the EHBF 
by 12% (Table 1), while halothane anesthesia under the. 
same conditions led to a decrease in the EHBF of 16% 
(Table 2). The differences between the EHBF values°as 
determined one day prior to.operation and 2) minutes after 


_ the start of inhalation- anesthesia were significant. 
_ (P< .05), while the difference between the reduced EHBF 
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Prior to induction 30 minutes after During operation 
of anesthesia induction of 
; anesthesia prior 
to operation 


ig 2—Shanges in estimated hepatic blood flow during oper- 
tions. under ether and halothane anesthesia. EHBF (%) indicates 
timatec hepatic bicod flow in percent of initial values; le, 
iente andergoing herniorrhaphy or excision of breast tumor 
nder eker anesthesia; Ih, patients undergoing same operations 
nder hacothane anesthesia; lle, patients undergoing ligation and 
tripping. of the saphenous vein under ether anesthesia; lih, 
atiente andergoing same operations under halothane anesthe- 
ja; le patients undergoing partial gastrectomy or cholecystec- 
omy under ether anesthesia; Iiih, patients undergoing same 
peratiows.under halothane anesthesia. 





































iluas =n patients who received ether and the reduced 
HEF ~alues in patients who received halothane was not 
tostically significant (P > .05). 

‘There was a further significant reduction in the EHBF 
uring “he operation (P < .05), The extent of the decrease 
as relzted to the nature of the operation, its site, and the 
degree sf surgical trauma. Thus, the decrease in the EHBF 
was leest in those patients undergoing either hernior- 
_ rhaphy or excision ef breast tumor, falling to 82% and 76% 
f its ‘rätial values during ether and halothane anesthesia, 
respectovely. In the patients undergoing partial gastrec- 
_ tomy ə cholecystectomy, the EHBF decreased to 48% and 
` 42%- 0° its initial values during ether and halothane inha- 
lation. sespectively (Table 1 and 2, Fig 2). 

_ Blowd pressure, pulse, and blood gases were measured, 

but there were no significant changes. 


COMMENT 


_. ‘These data show that during the same type of surgical 
= operacion, anesthesia with ether or halothane led to an 
approximately equal degree of reduction in the EHBF; any 
differ2aces in EHBF noted between the patients receiving 
one o7 the other anesthetic during comparable periods of 
observation were not statistically significant. 

‘These clinical observations, together with those made in 
lows experimental studies," show that the surgical 
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> type of surgical SEN roduced d different deg 


i aama itself, and not the Anesthesia, plays the main role in. 





disturbances in the liver circulation (Fig 1); the o 
differences between the various groups of cals 
related to the different anesthetic agents employed. O 
other hand, the present investigation in humans de 
strates that for any one type of anesthesia, the differences 
in the reductions in EHBF were related to the magnitud 
of the surgical trauma (Fig 2). It would therefore appe: 
that the surgical trauma is the main determinant of 
alteration in liver circulation during operation. 
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© In. three new cases of sweat gland carcinoma that we 
observed within recent years, the sites were the axilla, back, and 
: Axillary lymph node dissections were performed in two of 
patients and the nodes were normal. Preoperative diagnoses 
‘were hydroadenitis, squamous cell carcinoma of the skin, and 
-pyogenic granuloma. in one patient who was followed up for four 
_ years, there has been no recurrence; the follow-up period for the 
other two has been short. 
Sweat gland carcinoma is an uncommon neoplasm that 
occurs mostly in the older age groups. It may be very slow 
growing and is extremely difficult to diagnose preoperatively. 
Lymph node metastases are frequent and overall survival is poor. 
Prognosis is related to histologic cell type and presence or 
absence of lymph node metastases. Treatment by wide local 
cision of the lesion and primary regional node dissection is 


(Arch Surg 111:884-885, 1976) 


eat gland carcinoma is an uncommon neoplasm of 

ermal appendages that is difficult to diagnose 
operatively and that metastasizes frequently Only 126 
eases of sweat gland carcinoma conforming to the histo- 
pathologic criteria of Stout and Cooley’ and Miller* have 
pen reported. za The most extensive series is one of 83 







ing, nontender, subcutaneous tumor in the left axilla. There were 
‘no breast masses. The preoperative diagnosis was hydroadenitis. 


axillary dissection was performed. There was no pathologic 
nce of residual disease or Modal metastases. The patient had 


recurrent disease. 
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Cast 2.—A 53-year-old woman was in good health until one year 
prior to admission, when she first noted a lump on the upper part 
of her back. The mass was not painful, but gradually increased in" 
size. She was admitted to the hospital in June 1975 for excision, 
Results of physical examination were unremarkable except for a 
firm, erythematous, fungating mass, 3 to 4 cm in diameter, on the. 
back in the midline. There was no axillary, cervical, or inguinal 
lymphadenopathy. A chest roentgenogram was normal. The 
preoperative diagnosis was squamous cell carcinama of the skin. A 
wide local excision of the lesion was performec. The tumor was 
limited to the skin and subcutaneous tissue, with no invasion of. 
fascia or muscles. Pathologic diagnosis was sweat gland adenoear-' 
cinoma. The patient is alive and well with no evidence of recurrent: 
disease five months after surgery. 

Case 3—A 52-year-old man first noted a “bruise” on the upper 
part of his right arm one year prior to admission to the hospital. 
The lump was not painful, but increased in size during a two- 
month period prior to admission. Past medical history included:a 
recent onset of diabetes mellitus and hypertension. Local excision 
of the mass was performed, with a preoperative diagnosis of 
pyogenic granuloma. Results of histologic examination revealed 
adenocarcinoma of sweat gland origin, with presence of tumor 
cells in the surrounding lymphatics (Figure). In @ctober 1975, the 
patient underwent wide local excision of the area with en bloc” 
axillary dissection. Results of histopathologic examination showed 
no evidence of residual tumor or axillary node metastases. The 
patient had an uneventful postoperative course and was recently 
discharged from the hospital. 


COMMENT 

Sweat gland carcinomas typically appear during the 
fifth and sixth decades of life, although El-Domeiri et al 
report of a case occurring as early as age 7. Recently, 
Futrell et al’ reported two cases of sweat gland carcinomas. 


Sweat gland carcinoma (case 3), demonstrating sheets, cords, 
and nests of pleomorphic cells. Cells vary in shape from polyhe- 
dral to spindle forms (hematoxylin-eosin, x 100) . 
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J first noted their lesions. a year 













a as keloids, hemangiomas, sebaceous 
ies lymphomas, and squamous cell 
a preoperative diagnosis of sweat gland 










Ye typieally small, slowly growing, painless 
often have a red or violet color and are rarely 
est sweat gland carcinomas are found on the 
upper extremities, and axillae, although many 
ve been reported in the groin and perineal regions. One 
our patients (case 2) has the only known reported case of 
eat ghad carcinoma on the back. 
Micsoeenpical'y, the tumors generally consist of glandu- 
; muck producing cells in clumps or strands. The degree 
is variable, ranging from low-grade differen- 
rh-grade undifferentiated and anaplastic small 
rs.’ Since the sweat gland carcinomas may contain 
rlerdular and epidermoid features, they have been 
used microscopically with breast carcinomas as well as 
uamous tumors. 
Thercute of spread is usually via lymphatics. Jacobson et 
stinmarized 33 cases of metastatic sweat gland carci- 
ma. A]. 33 cases metastasized to regional lymph nodes. 
teen ef these patients (48%) also had hematogenous 
spreail, with bone beng the most common distant site. 
The sazgieal treatment is predicated on the fact that the 
ease sereads chiefiy by local lymphaties to the regional 
npä nades. Therefore, most authors have advised wide 
al axcigion plus regional lymph node dissection. Miller? 
ported 21 cases that were followed up for at least two 
fears. Feurteen of these patients were treated by wide 
-excisor and seven by wide excision plus regional lymph 
- node dissection. Only two of the 14 patients treated by local 
a excision surviwed free of disease for two years or more. 
Five patents in this group died of their disease. In the 
‘group created by excision plus node dissection, five of 
a sever: patients survived free of disease for at least two 
_ years, amd two patients died of their disease. 
‘In tke series reported by El-Domeiri et al,’ 20 of 42 
atients:treatec by wide local excision alone survived free 
f disease for five years. Thirty other patients received 
: simultaneous or subsequent regional lymph node dissec- 
“tions, and only six patients in this group survived free of 
< diseuse “or five years. The authors do not state how many 
__ of their dissect.ons revealed abnormal nodes, nor do they 
-mencicn how many of the node dissections were done for 
clinically palpable nodes or for recurrences after primary 
_ loca! exeision. 
_ Inverigators have shown repeatedly that radiotherapy 
of ne penefiti." Some chemotherapeutic agents may be 
helpfu. m controlling locally advanced disease.° 
Prognosis i is directly related to histologic cell type and 
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eof pain. Two a the patients (free of disease) survival of 70%, whereas hig 










i g 
reported by. El-Domeiri et al, : 
carcinomas were associated with a 


undifferentiated and anaplastic small ell carcinomas 
associated with 0% and 17% five-year survivals, re 
tively. The presence of lymph node metastases gr 
influenced long-term survival. The five- and ten 
survivals for patients with normal nodes were 61% 
56%, respectively. Only 29% of patients with abnorr 
nodes survived five years, and 9% survived ten years. — 
The three patients reported here present several inter- 
esting features. The choice to perform only a wide excision 
of the lesion in one patient (case 2) was based on th 
knowledge that malignant skin tumors of the mi 
have the potential to spread to the axillary or ir 
lymph nodes on either the right or left side. To pi 
bilateral axillary and inguinal lymph node dissec 
this patient would, no doubt, have resulted in substa 
morbidity. In neither of the two other patients were} 
node metastases noted after pathological examination f : 
the surgical specimens. However, in one patient (case 
results of histopathologic examination of the exei: 
biopsy specimen revealed tumor cells to be present. ii th 
ly mphatic vessels surrounding the lesion. For this reas 
wide excision plus en bloc axillary node dissection was 
elected. 
Our series of patients is obviously too small to draw.: an : 
conclusions regarding the choice of surgical therapy. 
fact that neither patient in whom axillary dissection. 
performed had lymph node metastases may simpl 
fortuitous. In view of the metastatic potential of 
lesions and the mortality associated with this dise: 
appropriate primary treatment for all sweat gland 
nomas would seem to be wide local excision plus reg 
node dissection. A controlled prospective or retros 
study comparing long-term results in patients h: 
prophylactic node dissections with patients having node 
dissections for clinically advanced disease would | 
extremely valuable in determining proper surgical | tre 
ment for this lesion. 







































































Robert Paradny, MD, and Marshall Weiss, MD, provided some sof ‘the i 
clinical material used in this article. 
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| . 8% of Your Patients May D 
From Thromboembolic Disease” 





Thromboembolic disease is increasing as 
a secondarily diagnosed condition. 


The following primary patient conditions 
exhibit an incidence rate for thrombo- 
embolic disease above the average. 
Therefore, these conditions should be 
considered “High Risk”. 





PATIENTS PER 1000 
WITH THROMBOEMBOLIC 
PRIMARY CONDITIONS DISEASE 





Lymphatic and Hemotopoietic 
Neoplasms 


Unspecified Neoplasms 6 


Crush Injuries to Hip, Thigh, Leg 
and Ankle 

Diseases of the Liver, Gall Bladder 
and Pancreas 


Superficial ‘acerations of the Hip, 
Thigh, Leg, and Ankle 43 




















These Patients Deserve 
Additional Protection Against 
Thromboembolic Disease... 


*"Basic data for use in this study were supplied by the Commission on 
Professional and Hospital Activities (CPHA), Ann Arbor, Michigan. In 
< these data the idertities of individual hospitals were not revealed in any 
; way. Although statistical testing was done at CPHA, any analysis, = 
2 = interpretation, or conclusions based on the data is solely that of the - geile 
“> Kendall Corporaticn and CPHA specifically disclaims fespocaiy ia for mee 
a m such on. interpretation conclusion ee, are oa 












consistent. Probability for in- 


Eo : 





‘sures, and fitting charts el 


correct fit, improper use 
T.E.D.—Low 
thromboembolic dis 


hospital. 























arlin Dimond, MD, H. J. Proctor, MD 


9 ear-oid boy developed ag r meningitis and 


sus pneumoniae. The axpitience illustrates the danger 
g that all pneumococcus peritonitis is the primary 
riety the advisability of routine Gram stain of the peritoneal 

eration in order to select the appropriate antibiotic. 
h Surg 111:888-889, 1976) 


neumococcal peritonitis is a rare form o? bacterial 
eritonitis that has attracted little commentary in the 
ent literature. Previous articles have stressed its 
occurrence in association with lupus erythematosus," cir- 
-rhosis,’ and the nephrotic syndrome.’ We have been unable 
o finda prior report of simultaneous infection of the 
dix, peritoneum, and meninges by Diploccecus pneu- 








REPORT OF A CASE 


ination of the abdomen disclosed nermal bowel 
tention, no palpable abnormalities, and well-localized 
Fith rebound at McBurney point. Tae patient's 
2 was 38.9 C. Pertinent laboratory study results 
cluded anormal chest roentgenogram, a negative stool benzidine 
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oncomitant Pneumococcal Appendicitis, 















‘itonitis, and Meningitis 


test, and a white blood cell (WBC) count of 12,100/eu mm A. 
clinical diagnosis of acute suppurative appendicitis was made. 
At celiotomy, approximately 25 ml of cloudy, odorless fluid was 
encountered in the region of the appendix; the fuid was cultured. | 
The small intestine and ascending colon appeared normal. The. 
appendix was covered with a fibrinous exudate, and following. 
appendectomy, the lumen of the appendix was found to contain 
pus with mucosal ulceration. The skin and subcutaneous tissue E 
were left open for subsequent delayed primary. closure. i 
Eight hours postoperatively, the patient’s temperature rosë 
acutely to 40 C. Chest roentgenogram results were normal and 
there was no evidence of infection in the woumd. A blood culture ` 
















Gram-positive diplococci in wall of appendix {x 1,000). 















Pneumococcal Appendicitis—Dimond & Pro 


“pal a 
ae of 38.9 C WBC count was 21, 000/eu mm with 


ef and physical and roentgenographic examination 
n anne an ileus. A nasogastric tube was inserted 
it started taking cephalothin sodium therapy, 500 mg 
“every six hours. 
ix hours postoperatively, the patient became lethargic, 
of headache, and Kernig and Brudzinski signs were 


id obtained at lumbar puncture contained numerous 
monuclear cells and Gram-positive diplococci. A spinal 
utere and a nasopharyngeal culture were obtained and the 
t began receiving continuous intravenously administered 
potassium G, 6 million units every 24 hours, chloram- 
o sodium succinate, 700 mg intravenously every six hours, 
d eepaslothin was discontinued. Sinus roentgenograms were 
ormal > 

‘The cakures of the peritoneal fluid, blood, and spinal fluid all 
sequamtly grew D pneumoniae and the chloramphenicol 
‘apy was discortinued. One colony of Escherichia coli was 
ated from the peritoneal fluid. The nasopharyngeal culture 
jormal flora. A Gram stain of the pathologic specimen 
m-positive diplococci in the wall and lumen of the 

gure). 
‘had an uneventful recovery during a ten-day course 
Subsequent investigation demonstrated normal 


COMMENT 


om 


: P ologie agent of pneumococcal peritonitis is 
š proposed routes of entry into the peritoneal 
are me the blood, the genital tract (females), 


subsequent spread to the ae ee ca 


blood-stream seeding of the meninges. i 
This patient illustrates the fallacy of assumi i 
recovery of pneumococci from a fluid is spi 


ie yea despite the recovery of Gnas 
cocci on peritoneal lavage. However, the patient's 
was not characteristic of primary peritonitis in th 
symptoms were longer in duration and the physi 

ings were more consistent with peritonitis of seco 
origin. In addition, routine Gram stain of the periton 
fluid obtained at operation should have enabled ap 
priate antibiotic treatment earlier. : 
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os A 29-year-old man had abdominal pain for 24 hours. This 
sults of an abdominal examination were typical of 
appendicitis. He had suffered sinusitis for two weeks. At 
ral o , the appendix was normal; there was an abscess in the 
cal wall, the exudate of which grew pneumococci. Incidental 
ny was done and the patient was treated success- 
ncomycin hydrochloride, and later, cephalexin mono- 
s possible that the typhlitis was secondary to the 
jiratory infection. 

+ 111:890, 1976) 





is own. It is indistinguishable from appendicitis 

ally, but the appendix is normal at laparotomy, while 

e cecum is inflamed and has an indurated mass in its 

wall. The infection tends to resolve spontaneously, 
though perforation can occur. 


REPORT OF A CASE 


29-year-old man was admitted to the hospital, complaining of 
ominal pain of 24 hours’ duration, typical of acute appendicitis. 
had had a poor appetite, had not vomited, but had had one 
diarrhea. For two weeks, he had been suffering from 
nd had swallowed some mucus. He was pyrexial with 
guarding, and rebound tenderness in the right iliac 











A opere tion, ‘the appendix was normal, but the cecum was 
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Case of Pneumococcal Typhlitis 


bn Scott Harvey, MB, ChB, FRCS; Roger Freeman. MB, ChB; Peter John Corbett, BSc, MB, BS, FRCS 






inflamed, and there was a mass at the base of the appendix. A. 
cecotomy was performed and the mass was found to surround the 
orifice of the appendix and have intact, overlying mucosa. The’. 
cecum was closed and an appendectomy was performed, releasing 
greenish-yellow pus from a cavity in the cecal wall, which was : 
oversewn. The abdomen was closed with a drain and lincomyein > 
hydrochloride and gentamicin therapy was begun. Specimens of os 
pus, abscess wall, and appendix were cultured. 

The results were as follows: cultures of pus and abscess wall.» 
yielded pure growth of pneumococci; cultures of appendix yieldes 
a mixed growth of normal commensal bacteria o? the lower bowel 
Microscopy of pus and abscess wall showed sumerous Gram 
positive diplococci; microscopy of appendix showed a mixed’ bac 
rial flora. i 

The isolated pneumococcus was sensitive to penicillin, ampicilin- 
trihydrate, and cephalosporin. Gentamicin had Kittle activity, but 
lincomycin was effective. In view of the advantages of cephalo- 
sporin in severe pneumococcal infections,’ cephalexin was substi- 
tuted when these results became available on the third day, = 
although the patient was then afebrile. His subsequent recovery a 
was uneventful. ; 













COMMENT 


Tagart’s cases tended to ulceration and perforation — 
rather than abscess formation; he did not describe indura- - 
tion occurring actually at the base of the appendix. In our. 
case, the inflammation of the cecum was striking, while the. 
appendix was normal. Also, the pneumococeus that caused ` 
the infection was recovered from the cecum, but not from | 
the appendix. For these reasons, we classify this case as 
pneumococcal typhlitis and not appendicitis. We do not 
believe that pneumococci have been previoasly reported n in 
this condition. 


F. G. Smiddy gave permission to report this case. 
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eversed Ileal Segment for Treatment of 


tomy Dysfunction 


haaie! 4i. Matolo, MD, Earl F. Wolfman, Jr, MD 


Pers-nent, profuse ileostomy diarrhea developed gradually 
| patioat over a 12-hour period after proctocolectomy for 
live olitis. There was no evidence of ileostomy stenosis or 

leum proximal to the stoma. He was successfully 

i areverse ileal segment of 10 cm, and gained 14 to 18 
lesscmy output became semisolid and decreased from 
) 2,900 mi/day to 600 mi/day. The transit time changed 

n 12 minutes to 2% hours. Antiperistaltic segments of intes- 

pr r3 transit time and allow for greater absorption. While 

t sailents with ileostomies are not troubled by severe 

rhea, te small proportion who are may be candidates for a 
reversed ileal. ‘segment. 
(Aren Surg 4111:891-892, 1976) 


rouse diarrhea accompanied by skin excoriation and 
-natricional depletion is a major complication of ileos- 
_temy. The incidence of ileostomy dysfunction or diarrhea 
has beer *eported to be in the range of 4% to 76%.*° In 
vicus experiments in dogs,“ the creation of ileal stomas 
sultad ix profuse diarrhea that led to marked weight loss, 
lectrelyte imbalance, and, ultimately, death. However, 
en à reversed ileal segment was created 30 cm proximal 
the ilesstomy, the dogs maintained their weight, had 
rma- 2Bctrolyte and water balance, and their stools 





ecepier or SLintiestion Feb 3, 1976. 

rom: the Department of Surgery, University of California Sehool of 
m, Daw: 

priet rey ests to Department. of Surgery, University of California 
w Me ine, Davis, CA 95616 Dr Matolo), 


became semisolid to solid, compared with the w 
diarrhea of dogs subjected to ileostomy only. In this 
we describe the successful use of an antiperistal 
segment in the treatment of a patient with ileos 
dysfunction. 


REPORT OF A CASE 


A 87-year-old man with a four-year history of ulcerative co 
underwent total proctocolectomy with ileostomy for toxic 
colon secondary to ulcerative colitis. He had an uneventful reco 
ery. However, for the next 12 months, the amount of ileoston 
output increased gradually and was accompanied by intermitte: 
abdominal pain. The stool drainage became more liquid, and 
volume ranged between 1,000 and 2,000 ml. The profuse diart 
necessitated repeated admissions to the hospital for the treatm 
of dehydration and excoriation of the skin around the stoma. 

Approximately one year following proctocolectomy;: hi 
admitted for evaluation of his intractable diarrhea. On admi: 
he was a thin, dehydrated man with skin excoriation around t 
stoma and minimal abdominal tenderness without: guari 
distention, or palpable masses. Laboratory studies: show: d 
hematocrit reading of 36.7%; hemoglobin level, 12.0-gm/100 
and white blood cell count, 7,500/eu mm, with normal differe! 
and platelet cell counts. Results of urinalysis, liver function Bt: 
and electrelyte determinations were normal. No parasites 
cultured from stool. Roentgenograms of the upper: part 
gastrointestinal tract and follow-through examination of the 5 
intestine disclosed a rapid transit time of 12 minutes, 
appearance of barium at the site of ileostomy. There 
evidence o? either ileostomy stenosis or proximal dila 
at the level of the stoma. A roentgenogram of th 
normal. A review of the histologic findings of the 


Reverse Ileal Segment—Matolo & Wolfman 








arrhea. ‘drugs, ileostomy diarrhea and severe skin excoriation 



































































intestine. Celiotomy revealed. no abnormalities or evidence of 
hn disease. A-10-cm segment of ileum was reversed 30 cm 
voximal to the ileostomy. The patient tolerated the procedure 
1, and the postoperative course was uncomplicated. Hleostomy 
drainage dramatically dropped to 500 to 600 ml/day. The abdom- 
inal cramp disappeared, and the stools gradually became semisolid 
solid as compared with watery diarrhea preoperatively. Eight 
days: following operation, the patient was dischargec in excellent 
mndition. Thirteen months postoperatively, he continues to do 
well, has gained 14 to 18 kg, and maintained normal weight. He 
has no skin excoriation around the stoma, and total ileostomy 
drainage has persisted at about 600 ml/day. Recent roentgeno- 
graphic series of the upper part of gastrointestinal tract and 
‘smaill-bowel follow-through examination showed a prolonged 
‘transit time of 2*4 hours (ie, the appearance of barium at the stoma 
after ingestion). There was moderate dilation of small intestine 
proximal to the reversed ileal segment without evidence of 
echanical bowel obstruction. 

















COMMENT 


_Antiperistaltic segments of small intestine prolong 
‘ansit time and allow for greater absorption by the 
testine. ‘They have been advocated for the management 
reflux gastritis, dumping syndrome, and postvagotomy 
arrhea,* but have been most successfully used, both 
rimentally and clinically, in the management of the 
wel syndrome.*” In view of the aforementioned, it 
‘logical to apply this procedure to other conditions 
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“The authors report what seems to be the third case of successful 
treatment of ileostomy diarrhea by a reversed ileal segment. This 
is a major contribution to the welfare of those rare patients whose 
ileostomy diarrhea is of the cryptogenic variety. It is always 
; important, however, while discussing the subject to emphasize 
that the commionest cause is constriction of the ileostomy stoma, 
and that this should.be carefully ruled out. before labeling the 
diarrhea as cryptogenic. This is accomplished not only by assessing 





ed unabated. It was then ‘decided to reverse £ segment < of 





toma size (becso of compensation by the proximal bowel, r 


however, there i isa a gradual thickening | of ic consisten yof 


the ileostomy drainage with time. Nevertheless, persistent 


ileostomy. diarrhea, with or without aceompanying skin 
excoriation and nutritional depletion, has a reported inci 
dence ranging between 4% and 76%. Experimentally, we 
established the efficacy of reversed ileal segments in. the 
treatment of ileostomy*’ and ileoproctostomy diarrhea.“ 
Initial successful clinical use of an antiperistaltic segment 
for profuse ileostomy diarrhea was reported by Ellis and 
Coll in 1968." Similarly, Javett and Erooke’ obtained 
satisfactory results with the use of a reversed ileal 
segment in the treatment of a 22-year-old man with 
intractable diarrhea and severe skin exccriation, following 
a total colectomy for ulcerative colitis. 

The optimal length of a reversed ileal segment that 
appears to function well in patients is 10 to 12 em. Longer 
segments tend to cause intestinal obstruction, for with 
time, the length and size of the reversed segment 
increases. The antiperistaltic segment creates the effect 
of a reservoir by producing intestinal stasis proximal to the 
segment, similar in principle to Kock’s ileostomy. reser- 
voir.*'’ The advantage of the reverse ileal segment is the 
simplicity of its creation. Technicaily, the operation 
consists of dividing a short segment of eum, rotating its 
vascular pedicle 180°, and performing a re-anastomosis. 
While most patients with ileostomies are not troubled by 
severe diarrhea, a small proportion are, and this procedure 
would appear to be applicable in those persons. z 
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Editorial Comment 


small stomas often do not cause diarrhea) but by the degree of 
dilation of the ileum inside the abdominal wail. The subject is well 
eovered by Brooke in his editorial in the ARCHIVES OF SURGERY 
(110:781-782, 1975), in which he commented on the experimental 
work of the present authors that led to the case herein 
described. 

RIHARD WARREN, MD 

Baston aoe 


nelavian Artery 


External Carotid Artery Bypass Graft 


apecrement of Cerebral Blood Supply 


| Berguer, MD, Raymond B. Bauer, MD 


‘al carotid flow may contribute a substantial amount of 

via collaterals in cases of internal carotid artery 

When common. and internal carotid arteries are 

distal portion of the external carotid artery is kept 
callateral flow. Revascularization of the external carotid 

of a bypass graft from the subclavian artery will 

03 etie blood flow through collateral vessels connecting the 
mal and internal carotid territories, and thus increase the 
bral kiood supply from the branches of the external carotid 


(Arch Surg 111:893-896, 1976) 


he ivportance of the external carotid artery branches 

maintaining cerebral perfusion via collaterals in 

e presence of internal carotid artery occlusion has been 

uasized. Endarterectomy of lesions at the external 

artery orifice has been shown to increase collateral 

flow te the brain and give relief of symptoms to patients 
th internal carotid artery occlusion. 


REPORT OF A CASE 


A 72-year-old man was admitted in October 1975 with symptoms 
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of vertebrobasilar insufficiency of two months’ dur 
experienced two episodes of confusion, tremulousness, 
ataxia, and dizziness with the fear that he was losing : 
ness. He had been taken to an emergency room on tw 
because of these attacks. Each time he remained weak ar 
for about one week following the attack. ] 

His past history included a right carotid endarterect 
months prior to the current admission, for symptoms related 
bilateral earotid artery disease. In 1970, he had paresthesia 
weakness of the right upper extremity as well as tingling 
right side of his face. These symptoms cleared in 15 to 20 
He was asymptomatic until 1973 when he had one 10 to] 
episode of severe weakness and generalized tingling. During th 
month preceding admission to the hospital in July 197. he 
three or four transient attacks involving the right side of 
very similar to the attack of 1970. On examination, a 
bruit was heard over the right carotid artery ‘in the ne 
Arteriography showed complete occlusion of the left in 
carotid artery and a 90% stenosis of the right internal. 
artery. A right carotid endarterectomy was performed. withou 
complication. The bruit over the right carotid artery was 
present postoperatively. 

Physical examination in October 1975 showed that. the; 

did not have a palpable right carotid pulse. No bruits were 
over the neck. Neurological examination showed an- incre 
deep tendon reflexes bilaterally, with no pathological refle 
arteriogram (Fig 1) showed occlusion of the right common 
and external carotid arteries, and of the left interna 
artery. There was collateral flow through the left extern 
artery that filled the intracranial left internal carotid a 
facial and orbital arteries (Fig 2). There was a 40% stenosi 
origin of the left vertebral artery: The rignt vertebral a 





































Fig 1.—Arch aortogram. Stump of thrombosed right common 
carotid artery (r) is visible. No internal (occluded) or external 
carotid arteries are visualized on the right. Left common carotid 
“artery (1) is visualized. Left external carotid artery is patent. Left 

internal carotid artery is occluded. 


It was believed that the best chance of improving cerebral 
circulation was by revascularizing the right external carotid 
© artery so that it could supply intracerebral blood flow via collateral 

-circulation through the right eye. Although no visualization of 
tight external carotid artery was noted on the arteriogram, 
~gupraorbital and facial artery flow was noted by Doppler ultra- 
sound. Obviously, in spite of the occlusion of the origin of the right 
external carotid artery, the distal portion of this vessel had been 
_ kept open by collateral flow. 


Operative Technique 


c The-right carotid bifurcation was explored. The common and 
“-dnternal carotid arteries were thrombosed, as was the origin of the 
right external carotid artery. The thrombosed common carotid 
‘artery was opened. A plane of cleavage was found between the 
corganized thrombus and the wall; this was followed into the 
external carotid artery until backflow was obtained. A patent 
external carotid artery was then present proximal to the takeoff 
of the facial artery. A segment of the subclavian artery distal to 
the takeoff of the vertebral was isolated by means of a right 
supraclavicular incision. A segment of saphenous vein was 
“obtained from the thigh, reversed, and attached end-to-side to an 
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Fig 2.—Left external carotid artery injection. Filling of intracranial 
portion of left internal carotid artery and its branches via collat- 
eral circulation. 


arteriotomy in the subclavian artery. This wein graft was run 
under the sternocleidomastoid muscle and anastomosed end-to- 
side to the arteriotomy in the patent portien of the external 
carotid artery. At the conclusion of the operation, electromagnetic 
flow measurement through the graft was 125 ml/min. Postopera- 
tive Doppler flow studies showed increased) flow in the right 
supracrbital and right facial arteries. A retrograde brachial 
artericgram on the fifth postoperative day shewed a patent graft 
(Fig 3°. There was intracranial filling of the right internal carotid 
artery via collaterals about the eye supplied br the right external 
carotid artery (Fig 4), The patient recovered without complica- 
tions and had no further episodes of dizziness. For the first two 
weeks he had some right frontotemporal headaches, which grad- 
ually subsided. 








COMMENT 
The surgical importance of the interrel carotid and its 
lesions has resulted in a certain disinterest of lesions of the 
external carotid artery to the point where their incidence is 
often dispensed with in pathological stueies of atherosele- 
rosis of the neck vessels. The ostium of the external carotid 
artery is involved almost as frequently as that of the 
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Fig 3.-Le4, Postoperative arteriogram showing autogenous vein bypass from right subclavian to right external carotid artery. Right 
vertebral artery is also visualized. Right, Later phase of same injection. 


Fig 4.~La’e phase of Fg 3 arteriogram. Right superficial temporal artery is visible at left. Intracranial portion of right internal carotid 
artery ‘aeraw) fills in delayed fashion through collaterals from external carotid artery. 




















perations for internal carotid artery stenosis.‘ In a 
ited number of cases, it has been shown that the carotid 
p back pressure increases by a mean figure of 21% 
external carotid artery in the same sid2 is open as 
ared to when it is clamped. Presumably, in complete 
ms of the internal carotid artery where collaterals 
me to develop, this contribution of the external 
g oti artery must be greater. 
The collateral pathway formed by the external carotid 
n be restricted by plaques at the origin of the 
carotid. In patients with these lesions, endarterec- 
the orifice of the external carotid artery has 
nated symptoms of cerebral ischemia. Furthermore, 
fugax has also been described’ in patients with 
l carotid artery occlusion and severe stenosis of the 
external carotid artery. In these patients, endar- 
of the external carotid opening resulted in the 
isappearance of eye symptoms. 
mplete occlusion of the origin of the external 
rtery does not contraindicate its reconstruction, 
ike other muscular arteries with many branches, 






































pat 
: supracebiel branches, 





ribution n of the external carotid d artery to intra- 
ral blood flow and pressure has been documented mS 






- The long-term behavior of this type of: reconstruction s 
not known. In a retrospective review of this problei y 
have found one other account of a similar operation.” The 
relative rarity of atherosclerosis in these external carotid 
branches and the numerous anastomoses among their 
branches might keep these bypasses patent for: a long 
period of time. ! 
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Today, an estimated 84%* of community staph is resistant to 


penicillinG. ri ostaphli 


- Treat these resistant staph | 
‘infec mek s effectively in the Ili ) 
| pifice as you do in the hospital. (oxacillin sodiu 

*Ress, Ser a. JAMA 229: 1075 (Aug. 19) 1974. 
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and rectal moniliasis have also been reported. Hemolytit 
anemia, transient neutropenia with evidence of granulo: 
Rephe s 
















ons cytopenia or thrombocytopenia, ee arc 
; (0f iguria, albuminuria fi 
ria) are infrequent and u 
doses of parenteral penicilin 
some newborns and infants rece ving high doses of 
in sodium (150 to 175 mg/Kg /day), transient 
hematuria, albuminuria, and aioe ta have bean encoun: 
tered. Although the causal relationship is not entraly 
clear, infants and newborns treated with high doses of - 
the drug shouid be observed closely for signs ol tenal 
impairment, 

One patient developed granui 
ing intravenous oxacitin sodium and vancomycin The” 
blood count returned to norma ter bath: drags were : 
discontinued. Another patient was reported to hav 
leukopenia during intravenous therapy with oxacil n 
sodium. These counts were made while the patent Was- 
g moribund. Thrombophiebitis has occurred ir a small per 
centage of patients after intravenous therapy. 
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Observations After Estrogen Withdrawal 


Philip H. Andersen, MD, James T. Packer, MD 


. A case ot ruptured, benign hepatic adenoma occurred in a 
i yung woman taking oral contraceptives. Our observation of this 
patient after ‘biopsy and control of hemorrhage is the subject of 
this report. We support the concept that these tumors may 
: regress or remain dormant after estrogen withdrawal, and ques- 
tion the need for routine resection of benign hepatic adenomas. 
observations of growth patterns after estrogen with- 











































iip appears to be established, but the pathophysiology has 
t been explained. Aspects of the interaction between 
gens and the liver have been explored and several 
s have emerged concerning the development of 
nign liver tumors.**° Some have suggestec that these 

ign liver lesions represent focal nodular hyperplasia 
rather than autonomous neoplasmas.*’ The fate of these 
benign liver tumors following estrogen withdrawal is 
unknown. The following case is presented to dccument the 
behavior of an unresected benign hepatic adenoma after 
control of hemorrhage and cessation of oral contraceptive 
therapy." 


REPORT OF A CASE 


On Nov: 7, 1972, a 24-year-old female schoolteacher suddenly 
developed. pain in the right upper portion of the cbdomen and 
tollapsed in her classroom. She had been in good health except for 
frequent, severe headaches. She had used a mixture of mestranol 
and norethindrone (Ortho Novum SQ) regularly for contraception 
‘or 20 months. She had never been pregnant. She was admitted to 
hospital in hemorrhagic shock. Examination of the abdomen 
revealed a mass in the right upper quadrant, which was associated 
en derness and guarding. She was taken directly to surgery, 

at which time an acute, subcapsular hematoma was found, in- 
volving the entire dome of the right lobe of the liver. The hepatic 
artery was isolated and encircled with a ligature. The distended 
capsail was incised and 1.5 liters of partially clottec, fresh blood 
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was evacuated. A stellate rupture on the supezior, lateral surface 

of the right lobe was encountered. There was m gross evidente of 
neoplasm. Several fragments of tan liver tissue were removed 

with blood clots from the defect. Frozen-seetion microscopic: 
evaluation of the fragments revealed apparently normal liver, 

Attempts to control hemorrhage, using suture ligatures, were 
unsuccessful, and therefore, the anterior branch of the right 
hepatic artery was ligated in continuity. Hemorrhage promptly. 
diminished and hemostasis was accomplished. Drains were placed 
and a T tube was inserted into the common bile duct. Recovery was. 
complieated by an episode of tachycardia and fever, beginning on 

the seeond postoperative day and lasting five days. Numerous 

blood and wound cultures were negative. The episode resolved 

spontaneously and further recovery was uneventful. Subsequent 

histological examination of the liver fragments revealed the: 
absence of portal triad structures. The hepatocytes appeared 
essentially normal. Diagnosis of benign hepatic adenoma was 

established. 

At that time, review of the medical literaturerevealed that most. 
hepatic adenomas (80%) had occurred in females in the reproduc- 
tive age group."* The possibility that endogesous or exogeneous 
estrogens play a role in the cause of hepatic adenomas. was 
considered. For this reason, the patient was advised to discontinue 
use of oral contraceptives after surgery, which she did. a 

Prior to discharge, a T-tube cholangiogram showed displace- 
ment cf hepatic ducts by the tumor. During the next 18 months, 
serial hepatic scans and arteriograms were obtained (Fig 1 and 2): 
They confirmed the presence of an avascular lesion in the right’ 
lobe of the liver. Both the scans and the arteriograms indicated 
that the lesion was decreasing in size. Results of liver function 
tests remained normal. The patient, however, complained of © 
intermittent pain in the right part of the abdomen and stated that 
she wished to have children. She continued to experience severe < 
headaches that were relieved by a mixture of ergotamine tartrate: 
and caffeine (Cafergot). Elective resection of the tumor was 
advised 18 months after the initial rupture. 

On May 15, 1974, reoperation was performed. A 5-em, tan, well- 
circumscribed tumor was found at the site of the previous rupture. 
It was firmly attached to the inferior surface of the right 
diaphragm by dense adhesions. A portion of the diaphragm and 
approximately one half of the right lobe was: removed with the 
tumor. Hemorrhage from the cut surface was controlled by 
ligation of the posterior branch of the right hepatic artery, 
Recovery was uneventful and the patient was discharged on the 
eighth postoperative day. 





RESULTS 
Histopathologic Findings 


Tissue removed at the original operation consisted of 
two irregular and focally hemorrhagic pieces of tan liver 
parenehyma measuring 4 and 3.5 cm in greatest diameters, 
respectively. Microscopic examination of this material 
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- disclesed the folowing abnormalities. Absence of the usual 
‘lobular architecture was associated with a total lack of bile 
ducts. Farench=mal cells generally formed plates one cell 
“thick, whech were separated from each other by a haphaz- 
ard sinusoidal abyrinth. Larger vessels, apparently small 
veins, aad scattered foci of fresh hemorrhage were present 
-o throughoat the parenchyma. The parenchymal cells were 
regular wath uraform small nuclei exhibiting an unremark- 
able chramatir pattern. The hepatic cellular cytoplasm 
containec varicble amounts of vacuoles that stained posi- 
tively fer fat. Scattered cells contained small amounts of 
granular brow2 pigment within their cytoplasm, which 
failed te stain for iron or bile and was presumed to be a 
lipofuser pigment. There was no significant nuclear pleo- 
morphism nor any evidence of excessive mitotic activity 
within the parenchymal cells (Fig 3, top). 
The tursor removed at the second operation was 4.5 em in 
greatest diameter and was embedded in a 120-gm, 
10.5 x & x -cem wedge of tissue. Attached to the external 
surface was a portion of diaphragm measuring 2 x 4 em. 
The tumcr was bilobulated and well circumscribed but not 
encapsu.ated. The cut surface varied between yellow and 
green-yallow ir color. Microscopically, at the margins of 
he lesicr, norraal hepatic parenchyma blended impercep- 
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Fig 1.—Arteriograms taken after rupture of hepatic adenoma. Top. 
left, Arteriogram taken nine days after rupture (Nov 24, 1972) 
Tumor mass is displacing hepatic arteries (slender arrows). Thick 
arrow indicates site of ligation of anterior branch of right hepatic. 
artery (rh). H indicates hepatic artery; S, splenic artery. Top right, 
Arteriogram taken five months after rupture and cessation of oral 
contraceptives (April 27, 1973). There is approximately a 50%. 
reduction of tumor size. Arrows indicate displaced hepatic 
arteries; rh, right hepatic artery; H, hepatic artery; S, splenic 
artery. Bottom, Arteriogram taken 17 months after rupture and 
cessation of oral contraceptives (April 16, 1974). Tumor volume 
essentially unchanged in one year. Arrows indicate hepatic 
arteries displaced by tumor. 





Fig 2.—Serial technetium Tc 99m sulfur colloid liver scans during 
18-month observation, revealing persistent filling defect in right 
lobe (45° oblique views). 
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Top, Tumor tissue removed at time of rupture. Bottom, 
Margin of unencapsulated tumor and surrounding iver tissue 
xcised 18 months after rupture and estrogen withdrawal. Tumor 
is identified by presence of fat vacuoles in cells. Adjacent liver is 
yermeated by neutrophilic leukocytes secondary to surgical 
inipulation (hematoxylin-eosin, x 80). 


; tibly into the lesion, which could be identified on_y because 
of the absence of portal triads. The tumor celle were 
essentially similar to those seen at the time o? previous 
urgery except for an increased amount of fat. The normal 
“parenchymal cells were essentially devoid of fat. Again, 
there was no evidence of marked nuclear plecmophism, 
excessive mitotic activity, or multinucleation of liver cells. 
Many nuclei within the lesion were swollen, vacuolated, 
-and appeared to be filled with glycogen (Fig 3, s0ttom). 


COMMENT 


this hepatic adenoma had remained 
lormant or regressed following rupture, ligation of 
arterial blood supply, and cessation of oral coniraceptive 
This is remarkable, in view of prior eggressive 
“be or and hemorrhagic necrosis. Although the tumor 
was attached to the diaphragm by fibrous adhesions, there 
= was no neoplastic invasion. The tumor margins were 


However, on akene: ‘scans, this adenoma repeatedly 
failed to concentrate the nuclide and appeared as a nega- 
ive defect. Recent reports have documentec variable 
of hepatic adenomas in regard to concer tration of 
9m sulfur colloid.” The scan is apparently not a reliable 
cof growth activity for hepatic adenomas. The angio- 
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“estrogen withdrawal suggests that routine resection may. 


f ‘The behavior of this | enign hepatic adenoma following 





be unnecessary. Specifically, resection might be avoided in 
circumstances involving high risk, such as patients with 
central hepatic lesions or associated illness. Further obser- 
vations of unresected hepatic adenomas and their response 
to estrogen withdrawal are needed. 
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Editorial Comment 


This is, to the best of my knowledge, the first report of the 
prolonged observation of an hepatic adenoma after cessation.of 
oral contraceptive therapy. However, some comments are in order, 
In the first place, the actual behavior of the tumor following 
cessation of oral contraceptive therapy may have‘been modified by 
partial ligation of its arterial blood supply. However, the arterto~ 
grams would suggest that this probably had little effect. Further- 
more, I have two reasons for concern about the recommendation 
that routine resection may be unnecessary. First. it is not entirely.’ 
clear that the tumor did indeed regress, although it does appear to 
have remained dormant. Secondly, the tumor had already demon- _ 
strated its life-threatening potential, and the catastrophic clinical 
appearance of this patient suggests that resection may be indi- 
cated whether or not the tumor will partially regress with the 
withdrawal of estrogens. 

GARDNER W. Samira, MD 
Baltimere 
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ite Massive Hemorrhage From 


testinal Crohn Disease 


eport of Seven Cases and Review of the Literature 


illiam >. Homan, MD; Chik-Kwun Tang, MD; Bjorn Thorbjarnarson, MD 


& massive intestinal bleeding from Crohn disease 
1.4% of 503 patients undergoing treatment at the 
spital-Cornell Medical Center over a 43-year period. 

‘@ series, 31% had clinically evident rectal bleeding, 
had occult bleeding. Combined with previously 
t series, onset cf massive bleeding was not influenced by 
patent, duration of Crohn disease, use of corticosteroids, 
itysot disease. Surgical therapy gave satisfactory results 
with life-threatening hemorrhage. 
Surg 111:901-G05, 1976) 


fasding i is a well-known accompaniment of ulcer- 

colitis, at times being acute and massive. Many 

ris have had experience with this surgical emer- 
tis not generally appreciated, however, that life- 

g hemorrhage may complicate the other idio- 
‘rlammatory bowel disorder, Crohn disease. In 

ct, 2 nat textbooks fail to mention this possibility, both in 
uesivas of Crohn disease and in considering causes for 
‘testinal hemorrhage. The most recent review of 
emare o on Cres disease disclosed only 13 patients 


ia of che apparent infrequency with which 
ng in Crohn disease occurs, it is rarely considered and 
ued as a cause of gastrointestinal bleeding. With the 
knee of Crohn disease increasing, it is likely that 
swe bleeding from Crohn disease will be more 
quentay seen along with its better-known intestinal 





costed ‘or publieation March 3, 1976. 
‘partments of surgery (Drs Homan and Thorbjarnarson) and 
Tang), the New York Hospital-Cornell Medical Center, New 


uesta to Department of Surgery, the New York Hospital- 


T Centar, 525-E 68th St; New York, NY 10021 (Dr Thorbjar- 


complications of fistulas, strictures, and intra-abd 
abscesses. 

The dearth of available information on life- threat 
hemorrhage caused by Crohn disease is surprising 
prompted this report. 


PATIENTS 


The charts of all patients discharged from the Ne 
Hospital-Cornell Medical Center from 1932 through: 
diagnosis of Crohn disease were reviewed. In all, 503 pati 
seen in whom the diagnosis was confirmed pathologically 
logically, orat exploratory surgery. Of these, seven patient 
had profuse rectal bleeding that required blood tra 
maintain normal vital signs. A pathological dia 
obtained in each case. Patients in whom the site of bleedit 
not definitely established or who had another possible’ 
bleeding (eg, peptic ulcer) were not included. A survey 
literature was also undertaken to provide additional materi 
analysis. 

The seven patients discussed here consisted of four m 
three females, ranging in age from 16 to 56 years. All the 
patients had had Crohn disease confirmed prior to. theo: 
massive bleeding except one, a 16-year-old girl in whom ble : 
was the first symptom of disease. The onset of bleeding i in relatio: 
to duration of disease was remarkable only in this one patient i i 
whom it was the first symptom. All the others developed the 
bleeding in the course of an established symptomatic | 
disease, Data on these patients are recorded in the Table.. 


Symptoms and Signs 


Six of the seven patients were known to have had Crohn 
before the onset of bleeding, and three had previously unde 
surgery for the disease. Two patients (No. 2 and 5) had 4 


‘prothrombin times at the onset of hemorrhage, one Tro 


sorption and the second from acute viral hepat 
occasion the abnormality was corrected by parenteral 
tion of vitamin K and fresh frozen. plasma, without influe 
bleeding. In one of these lags a preoperative 
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Age at  Ageat 
Onset of — Time of 
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First Disease, Bleeding Bleeding Units Previous Prior 
Seen yr Episode Site of Blood Operations Treatment Bleeding Follow-up 
VF 1954 21 29 Heum 8 None Right-sided Four episodes; Blood streak- 
colectomy transfusions ing for 5 yr 
i te required 
2/M 962 36 51 Jejunum §4+54+24 13 Jejunectomy None Died postop- 
twice eratively 
3/M 1962 17 25 fleum 7 None lleectomy Three episodes; No bleeding 
transfusions 5 yr later 
required 
4/M 1967 47 56 Colon 8+3 None Subtotal Hematochezia No bleeding 
colectomy 8 yr later 
5/M 1969 26 41 Heum 37 Heotransverse Heectomy None No bleeding 
colostomy 6 yr later 
bypass 
1970 16 16 Heum or 2 None Right-sided None No bleeding 
= cecum colectomy 5 yr later 
7/F 1974 30 30 Ileum 21 Subtotal Abdomino- One episode; No bleeding 
i colectomy perineal transfusion 1 yr later 
resection required 





* The New York Hospital-Cornell Medical Center. 












ae Fig 1.—Case 5. Superior mesenteric artery arteriogram. Left, Arterial phase. Right, Late venous phase. Note 
extravasation of dye into lumen of bowel from branch of ileocolic artery in right lower quadrant of abdomen. 
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ig 2.~Case 3. Biood clot stained in ileal mucosal ulceration 
hematoxylin-eosin, original magnification x 40). 


howec the bleeding to originate from a branch of the ileocolic 
tery {Fig 1). Two patients were receiving corticosteroids for 
time Crohn disease at the time of onset of bleeding. In six of our 
atients, bleeding occurred in a setting of stress, either emotional, 
_posteperative, or secondary to illness. 


Surgical Intervention 


Indications.— All seven patients were treated surgically. One 
patient (No. 6) anderwent elective surgery after bleeding had 
“Stopped spentaneously because there was roentgenographic 
uggesion of a neoplastic process in the terminal ileum. The six 
“remaining patier ts had emergency surgery in the face of unremit- 
<io ting bleeding. One of these (patient 2) subsequently required a 
second operation because of recurrent bleeding while still in the 
hospital. 
. Fimdings.—The gross pathologic specimens observed in the oper- 
cating room did not differ from that usually found in Crohn 
disease. There was no specific finding to indicate the origin of 
| bleeding in the diseased bowel. Six of the seven patients had 
lesions limited in extent that could be removed in toto without 
compromising gestrointestinal integrity; thus there was no ques- 
tion bet that the bleeding site had been removed. The seventh 
_ patient (No.2) hed already lost most of his small bowel to previous 
erations. Consequently, some diseased bowel was left behind to 
reserve absorptive surface. When bleeding resumed soon after 
the first. operation, a complete removal of involved small bowel 
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was petfotmed N No further bleeding peck, but the patient di 


































































as.a result of malabsorption and. bacterial and fungal sepsis a 
month postoperatively. 

It therefore appears that it may be impossible to determine 
from which area of diseased bowel the bleeding is occurring, and 
that complete removal of diseased bowel is necessary :to assure 
acceptable results. = 

Follow-up was complete in all patients. Massive bleeding 
recurred in none, although one patient experienced several 
episodes of blocd-streaked stool. 


Pathologic Features 


Gross pathologic examination of the surgical specimens: 
disclosed that five of the seven cases had involvement of the small 
bowel, one had disease of the ileum and colon, and one had» 
involvement of the colon only. The resected bowel in all but one 
patient (No. 7) demonstrated segmental thickening of the wall,- 
with varying degrees of lumenal narrowing. Cobblestone 
appearance of the mucosa was present in three cases: In all” 
instances there was either grossly visible hemorrhage in’ the | 
mucosa cr a hyperemic appearance to the mucosa. Mucosal uleera=. - 
tion was present in three cases. In one instance, fistula formation: 
was noted grossly. The resection margins were involved with- 
disease in one patient (No. 2), unknown in another (No. 2), and 
normal in the remainder. : ; 

Microscopic sections (slides for patient 1 were no longer avail- > 
able for review) showed multiple mucosal ulcers covered by acute 
inflammatory cells. The bases of the ulcers were composed 
primarily of exuberant granulation tissue with acute inflamma- 
tory cells and occasional engorged blood vessels. Ulceration: 
frequently extended into the superficial muscularis proper, 
forming fistulas. In patient 3, clotted blood completely filled an.» 
ulcer (Fig 2). Transmural inflammation was present in each case, 
and was usually of the chronic type with occasional lymphoid 
follicles. Crypt abscesses and granulomata were rare. The diseased 
segments showed prominent fibromuscular hypertrophy and 
serosal fibrosis. In patient 7, the characteristic changes in the 
ileum stopped abruptly at the prior anastomosis of ileum and 
rectum. 


SUMMARY OF THE LITERATURE 


In all, 19 well-documented cases were found of bleeding 
from Crohn disease, exclusive of Crohn disease of the 
stomach and duodenum.?"* Several reports mention 
massive bleeding in association with Crohn disease but-do 
not give clinical data or specify the amount of bleeding, 
and frequently do not distinguish between bleeding that 
originates from the diseased bowel itself and that from a 
peptic ulcer, which often occurs in association with Crohn 
disease." An additional 21 such cases appear in the English 
literature, "= but are not included for analysis in this 
report. When our seven cases are added to previously 
reported cases, there have been 15 males and 9 females”. 
with massive bleeding from Crohn disease. 


Variables Related to Bleeding 


Age.—The age range over which massive bleeding ‘has 
occurred has been from 11 to 77 years,* with a mean of 38 - 
years. The age distribution at which bleeding has oceurred 
is random: no particular age group is more likely te devélop 
this complication. The mean age of onset of Crohn disease — 
in all reported cases has been 29 years. This is comparable 
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y of massive bleeding i Crohn disease i is due to the 
rizing nature of the ‘disease, with occlusion of the 
nvolved blood vessels; if this were the case, it might be 
xpected that bleeding would be more common early in 
ohn disease and less common as time and fibrosis 
rogressed. In the cases reported to date, the duration of 
rohn disease does not seem to have an effect on the 
evelopment of massive bleeding. There have been as 
iy patients who manifested bleeding as the first 
symptom of Crohn disease as those who developed bleeding 
to 15 years after the onset of the disease (five ezch). The 
ongest time interval between the onset of Crohr disease 
and bleeding has been 35 years.” 

‘Site—Because of the frequency with which ulcerative 
: colitis. isaecompanied by bloody diarrhea, conjecture 
ggests that Crohn disease of the cclon would be a more 
‘requent site of bleeding than Crohn disease of the small 
tine. In 17 cases (65%), the small intestine was the site 
leeding; in three (12%), the colon was the site of 
; and in six (28%), the site of bleeding could have 
ither the colon or me smali intestine, and was not 












































a nt noted a ael amount of blood in the stool on 
everal occasions. 

Four patients reported in the literature were treated 
edically, and received follow-up alter: the bleeding 
pisode that- encouraged the report.*® These four 
tients include those who underwent onii laparot- 
ut had no further surgical manipulation.’'* Two of 
ur patients died from bleeding,‘* and one had 
t massive bleeding at a later time.’ Thus, three of 
patients treated surgically had an undesirable result 
‘death or recurrent massive bleeding), while three of the 
' patients treated medically had an uncesirable 











luding. our-seven patients, there are 24 patients in 
hom sufficient information is available to comment on 

tiple episodes of bleeding. Twelve patients had more 
han one episode of massive intestinal bleeding, while five 


Cornell Medical Center, 154 BIO). had clin cally ap appa 


d at least one other episode of relatively mincr bleed- 





rectal bleeding. An additional 65 (18%) had oecult blee 
discovered on chemical analysis of the stool. Of the patient: 
with clinical bleeding, seven required two or more transf 
sions because of acute massive bleeding from Crohn — 
disease. The value of 1.4% of our total series is in agree- 
ment with Crohn and Yarnis,'’ who found bleeding in five 
of 540 patients (0.9%) with Crohn disease when patients 

with peptic ulcer were excluded. Alexander-Williams’ has” 

also estimated that massive hemorrhage occurs in 1@ of a.” 
large series of Crohn disease. By contrast, massive 
bleeding occurs three times more frequently in patients: 
with ulcerative colitis, accounting for the greater number |. 
of patients who bleed massively from this disease.“ 2a 

Huizenga” has suggested that massive hemorrhage in- 
Crohn disease is secondary to erosion of a vessel within thë 
bowel wall, as opposed to ulcerative cclitis wherein- 
bleeding occurs from the ulcerated mucosa. The bleeding .. 
site demonstrated in the preoperative arteriogram in 
patient 5 (Fig 1), and the finding of a fresh blood clot in the | 
ulcerated area of the ileum in patient 3 (Fig 2), support this > 
explanation. We are less certain of the mechanism of 
bleeding in our other patients. Mucosal erosion, which was: “ 
often limited in extent, undoubtedly contributed to the 
massive hemorrhage, although there was no direct demon- 
stration of a bleeding vessel. a 

In our patients, the segmental thickening of the intes- 
tine, associated with transmural inflammation, cobble 
stone mucosa, ulceration, and fistula formation, is charac 
teristic of Crohn disease. 5 

It is often impossible to locate the site of bleeding: by 
traditional methods of examining the pathologic specimen. 
An alternative method of determining the site of bleeding» 
is to perfuse the mesenteric artery of ‘the resected: 
specimen with radiopaque contrast materia. and then to: 
roentgenograph the specimen.” This may clarify the = 
mechanism of hemorrhage in future investigations, 

The present seven patients bring the number of well- 
documented cases of massive bleeding from Crohn disease 
to 26. This belies the true incidence of this «complication. 
While less than 2% of massive hemorrhages from the small. 
intestine of all causes originate distal to the duodenum,” it» 
is worth considering that regional enteritis may occasion- 
ally cause acute massive hemorrhage in cases that are 
otherwise unexplained. Careful attempts should be made’. 
to exclude Crohn disease as a source of gastrointestinal a 
bleeding. PEE 

Massive bleeding due to Crohn disease shows no prefer- me 
ence for age or duration of disease. In one fifth of reported |. 
cases, bleeding from Crohn disease has been the first © 
symptom. Thus, almost any patient with rectal bleeding is 
a candidate. Similarly, a patient with Crohn disease of the 
small bowel is just as likely to hemorrhage massively as a. 
patient with Crohn disease of the large bowel, for the | 
incidence of bleeding from. each site approximates the 
distribution of disease for all patients. Prior treatmen 
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j-sner” found any therapy for massive bleeding in 
disease to be unsatisfactory, and advised with- 


‘ousteen of 17 er in hom surgery stemmed 
heraorrh:ge left the hospital, and on follow-up had no 
“massive bleeding. In a much smaller group from 


one massive bleeding pde from Groh dis i 
least one additional massive bleeding episode. The 
tions of this in treating and following up patients | 
had massive bleeding from Crohn disease are cle: 

In general, we would recommend resectional sw 
patients with bleeding and Crohn disease in whom 
source of bleeding is apparent, and who (1) fail ti 
slowing of bleeding after four to six units of blood he 
been required following initial stabilization, (2 
recurrent massive hemorrhage, or (3) have concur 
another indication for resection of the involved int 
It is also desirable to remove all involved bowel, if 
cable, to avoid instances like our patient 2, and the 
of Albo et al," in whom continued bleeding occu 
unresected diseased bowel. 
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importance 


cribing antibiotics for patients with serious infections, every physician weighs 
tiveness against safety. ..and tries not to sacrifice one for the other. 


effectiveness 
ral effectiveness of Nebcin is now well known. Clinical studies have shown Nebcin te be 
pine treatment of eepHCe Mla, C. N S. infections, including menei, Aona ag 


tissue afections including ae i serious complicated and recurrent ariary tract 


s caused by susceptible strains of the organisms listed below. 
| i WARNINGS 


Patients treated with Neben shouid ae under. a 
close clinical observation, beca 
and other aminoglycoside antibi s mate ane 
inherent potental tor causing Ototoxicty and = 
nephrotoxicity 

Both vestibular and auditory otatoxcity can 
occur Eighth-nerve impairment gevelop i 
patients have preexisting renal d 
Neben is admimstered tor long 
higher doses than those recom 

Tobramyan is potentially nep! 
and eahth- nerve function shoulca 
monitored in patients with knowmor 
renal impairment and aliso in those whose renal > 
function is initially normal but whe develop signs 
of renal dystunction during therary Such 
impairment may be charactenzes. by cylindruria. 
olgura, proteinuria. or evidence ¢ nitrogen” 
retention (increasing BUN NPN. or creatinine) 
Evidence of impairment in renal tubular, or Pee E 
auditory funchon requires disco! Jation of the ipe 
drug or dosage adjustment 

Neboin should be used with cauitior 
premature and neonatal infants 
renal immaturity and the resultr 
serum half-life of the drug 

in the case of overdosage Or texic reachons:: 
perttoneal dialysis or hemodialys:s wil help. 
remove lobramyan fromthe oa, 


when feasible. es prolonged OOF ce 
above 12 mcg./ml should be 
should be examined for increas 

as aa cells and casts 


nguroi cand/or Aeshi 
particu any sirepiomyoin neon 


to o Nebein were noted in 233 3 6.5 AREN Mavens 
evere enough t to warrant discontinuation of the 








Adverse Effects > 
as Classified by Investigator 





Related Doubtful 


36 
2} 
10 

& 
12 





(in 53 patients * fin 105 patients )* 





s are included in both categores; therefore, a total 
29 abaormal {related plus doubtful) adverse effects. 


Jus system: 





Number of Effects 
as Classified by Investigator 


Relaied Doubtful 





9 
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(in 23 patents) tin 21 patients} 


“Renal finction changes, as show 


by rising BUN. NPN, and serum 
creatinine and by oliguria, have 
been reported with Nebein, © 


especially in patients on high dosage 


and/or prolonged therapy and 
particularly in those with known or 
suspected renal impairment. The 
accompanying table summarizes the 
renal effects found in the study 
group of 3,506 patients. 


Adverse effects on both the 
vestibular and auditory branches of 
the eighth nerve can occur. 
Impairment of eighth-nerve 
function is most likely in patients 
with renal damage. especially in 
those on high dosage and/or 
prolonged therapy. Effects on 
vestibular and/or auditory function 
in the group of 3.5C6 patients are 
shown in the accompanying table. 


ee reha i fans 


. Monitor patients whe: 


isi eo normal but i 


Examine urine for an incre 
protein, cells, and casts: 


Monitor renal function it 
patients —the elderly, de 
those with impaired re! 

caused by trauma, surgery, infe 
chemotherapy. 


Monitor serum concentrator 
feasible. and ao prolong 
above 12 meg./ml. Determir 
concentrations if the dosage 
above those usually 


. Assess auditory and vestibul 


during prolonged treatme 
with known or suspected r 
impairment and in those wit 
normal renal function who d 
signs of renal dysfunction duri 
therapy. 


Avoid the concomitant or s 
use of drugs that are potentia 
or nephrotoxic. 


ie Nebein i in higher doses or for longer 
time than those recommended, the 
cic reactions is low. POEN patients 


ical ‘Seine an radh and 
ther aminogly onide annans have¿ an 


-for serious 
gram-negative 
infections K°7 , 
= lect 2 i i : soose 
















WARNINGS | 

ents treated with Nebcin should be under close clinical observation, 

ise tabramycin.and other aminoglycoside antibiotics have an inher- 

tential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 

à develop if patients have preexisting renal damage and if Nebcin 

administered tor longer periods or in higher doses than those 

mmended, 

Tobramycirnis potentially nephrotoxic. Renal and eighth-nerve tunction 

be closely monitored in patients with known or suspected renal 

; im rment and also in those whose renal function is initially normal but 

develop signs of renal dysfunction during therapy. Such impzirment 

may be characterized by cylindruria, oliguria, proteinuria, or evidence of 

trogen: retention (increasing BUN, NPN. or creatinine). Evidenc2 of 

‘impairment in.renal, vestibular, or auditory function requires discontinua- 

tion of the drug or dosage adjustment. | 

 Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
halftife of the drug. 

the ase of overdosage or toxic reactions, peritoneal dialysis or hemo- 

il help remove tobramycin from the blood. 

i ncentrations should be monitored when feasible, and 
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hemselves cause ototoxicity, and intravenously administered 
hance aminoglycoside toxicity by altering antibiotic concentra- 
imand tissue. 

egnancy—Safety of this product for use during pregnancy 
‘been established. 











nd Usage: Nebcin is indicated for the treatment of serious infections 
tible strains of the following microorganisms: Pseudomonas 
richia coli, Proteus sp. (indole-positive and indole-^egative), 

K lebsiella-Enterobacter-Serratia group. Citrobacter Sp.. and staphy- 
Staphylococcus aureus (coagulase-positive and 


cated i in the treatment of septicemia; central-nervous-system 
luding meningitis; neonatal sepsis; serious lower respwatory infec: 
intestinal infections. une: peritonitis; and serious skin, bone, 


zate and recurrent urinary tract infections due to these organisms. 
ides, including Nebcin, are not indicated in uncomplicat ed initial 


antibiotics having less potential toxicity. Nebcin may be considered 
taphylococcal infections when penicillin or other potentially less toxic 


r appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
om concurrent therapy with a penicillin or cephalosporin and an aminogly- 
oside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to contin e therapy 

th Nebciri should be based on the results of susceptibility studies, zhe 

everity of the infection, and the important additional concepts discussed in the 


E ; See WAR NINGS box above: 
peci imens should be collected during therapy for examination 


sodium hydroxiden may have been added to adjust the pu. 


‘Neurotoxicity Ad erse effects on both he vestibular an : 

of thé eighthnerve have been noted, especially in patients receiving high dose 

prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring inthe 

ears, and hearing loss. 
NOTE: The risk of toxic reactions is low in patients with roial renal function 
who do not receive Nebcin in higher doses or for longer periods of time than i = 

those recommended. i 
Other reported adverse reactions possibly related to Neben include increased. 

serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 

granulocytopenia, and thrombocytopenia; and fever, rash, itéhing, urticaria, 
nausea, vomiting, headache. and lethargy. 

Suggested Dosage Guides—1.M./1.V.: 

Usual dosage for adults, children, and older infants (normal tenal function}— 
3 mg./Kg. /day administered in three equal doses every eight hours. in fife: 
threatening situations, the dosage may be increased up ta mg. /Kg./ day 
administered in three or four equal doses. This dosage shauid be reduced to 
3mg./Kg. /day as soon as Clinically indicated, (Refer to Table 1 for 
cosage schedule.) 

Dosage for reonates up to one week of age (normal renal fusction)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
The usual duration of treatment is seven to ten days. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 
After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normal doses at prolonged : 
intervals. To determine the reduced dose at eight-hour intervals, see the conven: 
ient nomogram in the package literature.” To calculate normal dosage at 
prolongec intervals (if the creatinine clearance rate is not available andthe. 
patient's condition is stable), the following formula may be used: toe 

1 mg./Kg.q.(6 x serum creatinine) * 
Neither regimen should be used when dialysis is being pertormed. ; 
LV. Administration- The usual volume of diluent for adults is 50 to 100ml. For’ Me 
children, the volume of diluent should be proportionately less than for adults. © 

The diluted solution usually should be infused over a period #f twenty to sixty 

minutes. 






*An alternate rough guide for determining reduced dosage at eight -houn antervals (for patients: i. 
whose steady-state serum creatinine values are known) is to divide the normaly recommende 
dose by the patient's serum creatinine 












Table 1. Dosage Schedule Guide for Adults with NormafRenal Function i 
(Dosage at Eight- Hour Intervals) 























Usual Dose for Maximum Dose for Lites °° 
| For Patient Serious Infections Threatening Infections | 
| Weighing (Reduce as soon as possible) ` 

Kg. Lo. Img./Kg.q.8h. 1.66 mg. /Kg.q.8h. i 

_ (otal, 3mg./Kg./day) (Total, i mg./Kg./day) 
| mg./dose mi/dose'| mg. /dose mi. /dose? 

| | q.8h. | q. 8h. l 
| 120 264 | 120 mg. 3 mi| 200mg 

115 253 | 115 mg. 2.9 mi. 191 mg. 
| 110 242 |} 110mg. 2.75 mi, 183 mg. 
| 105 231 || 105 me. 26 m.! 175mg 
| 100 220 || 100mg. 2.5 mi.) 166mg 
| 95 209 95 mg. 2.4 ml. 158 mg. 
| 9 198 90 mg. 2.25mi. 150 me. 
| 85 187 | 85 mg. 2.1 mi. 141 mg. 
| 80 176 | 80 mg. 2 ml 133 mg. 

75 165 if 75 mg. 1.9 ml 125 mg: 
| 70 154 | 70 mg. 175ml. ; 
| 65 3 (| 65mg. 1.6 mi. 
1 60 132 | 60 mg. 15 mi. 
| 55 12 | 55 mg. 1.4 mi. . : 
| 50 no | 50 mg. 1.25 mi. 22 mk 
1485 99 | 45 mg. 11 ml. Lamk 
| 40 88 il 40 mg. l1 mi E 











+Applicable te all product forms except Nebcin, Pediatric, Injection (see How Supplied). ws 





How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lily Injection, 80mg. 
(equivalent to tobramycin) per 2 mi., 2 mi., rubber-stoppered. : 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivaleré to tobramycin per2 
mi., 2 ml, rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 69 mg. (equivalent to` 
tobramycin) per 1.5 mi., 1.5. mi,, and 80 mg. (equivalent to tobramycin) per 2 
mi., 2ml.. in packages of 24. ; 
Each mi. aisocontains 5 mg. phenol as a preservative, 3.2 mg. sodiunvbisul- 
fite. 0.1 mg. disodium edetate, and water for injection, q.s. Sulfuric acid and/or. 
fosv476} 


Additional i formation availa ble 




































































ibcutaneous Nodules as a 


nifestation of Onchocerciasis 


| Rare Condition in the United States 


1an M Palomar, MD; David M. Bray III, MD; Frederic W. Grannis, MD; Paul €. Beaver, PhD 


. Altheugh infection with tissue nematodes is a significant 
ith osoblem in many parts of the world, such cases are 
in the continental United States. This report describes a 
set Cnchocerca voivulus infection, acquired by a 38-year-old 
emale missionary in northern Brazil, that manifested as subcu- 
odules in the groin and flank two years after the 
‘return to the United States. A year previously, a wrong 
agnosis of Wuchereria bancrofti was made at biopsy. At that 
e treatment with diethyicarbamazine citrate had to be discon- 
ued because of intense pruritus. Examination of a wet saline 
@ssion smear of a new biopsy specimen showed the adult 
orms te have regularly arranged outer annular ridges, which, 
gether with the pruritus after treatment with diethyicarbama- 
ne {a positive Mazzotti test), led to the diagnosis of onchocer- 
asis. Retreatment with diethyicarbamazine again caused pruri- 
tus, bu’ this was tolerated as were subsequent treatments. 
(Arch Surg 111:909-911, 1976) 


¿nekocerciasis is endemic in West, Central, and East 

f ffviea, in parts of southern Mexico (Chiapas and 
Oaxea , “Guatemala, and northern Venezuela (Monagas, 
Carabebo, and Arabua).' Recently, it was discovered in a 
mote «ommunity of southwestern Colombia (Cauca)?" 
din sveral remote regions near the Venezuelan border 
nortkern Brazil.‘ The disease became known in Brazil by 
ts eccuarence in American missionaries who had lived 
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among the Waica Indians of the Yanomama group 
Surucucus Mountains of Roraima Territory or alo 
Toototobi River in the State of Amazonas. 

The present report provides a further record of onchoe 
ciasis acquired by a mission worker in Brazil and illu 
a condition rarely seen in clinical practice in the 
States. 


REPORT OF A CASE 


A 38-year-old white female missionary came to th 
Health Service Hospital in New Orleans in July 1974, wit 
complaints of weakness and the presence of persistent, pai 
subcutaneous nodules. The patient had returned to the Uni 
States in 1971 after an eight-year stay in rural areas of north: 
Brazil, along the Uraricoera River west of Boa Vista, and 
which her leave periods were spent in Georgetown, Guy: 


Fig 1.—Lateral view optical section of adult female Onch cer 
volvulus, demonstrating the characteristic regularly a e 
outer annular ridges (left arrow), with two underlying striai 

two arrows) for each. Saline wet mount (original magnifice 
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Fig 2.—Longitudinal section of female Onchocerca volvulus, 
‘demonstrating outer ridge and inner striae (arrows) of cuticle, 
and. microfilariae in uterus (bottom right) (hematoxylin-eosin, 
riginal magnification x 450). 


11973, nodules had been removed from the left groin and iliac crest 
ata hospital in Alabama, and a diagnosis of Wuchereria bancroftt 
infection was made. Treatment with diethylearbamazine citrate 
was discontinued because of intense pruritus. 
- "Phere was no history of other medical problems, and the review 
systems was noncontributory. Findings from physical examina- 
‘tion, including ophthalmologic examination, were normal except 
for the presence of hard, mobile, subcutaneous nodules, about 2 em 
in diameter, located below old surgical scars in the left inguinal 
rea and above the left iliac crest. Laboratory values were all 
¿within normal range for the following: hemoglobin, hematocrit 
reading, white blood cell count, platelets, sedimentation rate, 
“yenereal disease research laboratory test. fasting blood glucose, 
“blood area nitrogen, proteins, bilirubin, alkaline phcsphatase, 
“serum glutamic oxaloacetic transaminase, serum glutam c pyruvic 
‘transaminase, serum lactic dehydrogenase, and urinalysis. Chest 
': yoentgenogram and electrocardiogram were with normal limits. 
“There was persistent elevation of the eosinophil count en periph- 
eral smears, ranging up to 22%. A filariasis indirect hemaggluti- 
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nation test was positive in a titer of 1:64. A bentonite flocculation — 








Fig 3.—Section of nodule containing longitudinal and cross 
sections cf adult Onchocerca volvulus surrounded by a dense 
inflammatory infiltrate (hematoxylin-eosin, original magnification 
x 45). 


test was negative. Examination of peripheral bloed and two skin 
snips, one each from over the iliac crest and scapula, showed no 
microfilariae. With the patient under local anesthesia, one of the 
subcutaneous nodules, from the iliac crest, was excised. 


PATHOLOGIC FINDINGS 


A subcutaneous nodule in tissue, measuring 20 x 8 x 5 
mm, was submitted in the fresh state. Cut section through 
the nodule showed a thick, gray fibrous wall surrounding 
multiple small, yellow masses that consisted of entangled 
adult filaria. A segment of worm, 5 mm in length by 0.15 
mm in diameter, was teased out of the nodule. Examina- 
tion in a saline wet preparation showed characteristic 
features of Onchocerca volvulus.* The cuticle of the aduit 
worm had regularly arranged outer annular ridges, one for 
every two underlying striae (Fig 1). 

After Wright and Papanicolaou staining, touch prepara-. 
tions of the cut section of the nodule demonstrated 
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Id be found i in sertions a overlying skin that consisted 
ely of scar tissue. 


Hospital Course and Follow-up 














Afi iera full course of treatment with diethylcarbama- 

e, the patient was discharged in good condition. Her 
weakness disappeared. However, there were recur- 
| sodes in August 1975 and February 1976. Few 
bate pous indurations are still present in her left 
imélarea. During the treatment, pruritus was again 
arkec, but was less severe than that caused by the same 
nedicaciom.a year earlier. With two further courses of 
ietirylearbamazine, in August 1975 and February 1976, 
tus was progressively less marked. Both treat- 
nt with suramin sodium and surgical excision of the 
ions were declined by the patient. 


COMMENT 
White the removal of a subcutaneous nodule by the 


























1 1893, is a natural filarial fae ve man and 
$ found in fibrous subcutaneous ne Larvae 


zion with Ww eae in the patient was initially 
ee a year ago, on the basis of a history of residence 
n Georgetown, Guyana, an area of known high endemic- 


cases “of gichoterciasis the Mazzotti test), shot 
suggested that the initial Sp was vaih 


with the regularly arranged annular coats on thee cu 












of the adult worm, contrasting with the fine trans’ 
cuticular striation in W bancrofti, allowed a diagnos 0 
volvulus to be made. 





oe sincened in man oe must be distinguished: fron 
volvulus. Also, certain species of Dirofilaria from wil 
domestic animals are occasionally found in subcutane 





parasite of raccoons), the cuticle bears distinctive longiti 
dinal ridges.* 
It is noteworthy that microfilariae were not i 
strated in sections of skin or in skin snips, though the 
were numerous in sections of the nodule and a 
tissues, and their presence was evidenced by pruritus 
provoked by treatment. 
When a history of residence or travel in areas endemic : 
for tissue nematodes is obtained from a patient with a 
subcutaneous nodule, consultation with the pathologist 
parasitologist preoperatively will increase the probabilit 
of correct handling of the specimen and will facilit 
identification of the parasite. 
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ne involved in intravenous nutrition should read this new AMA publication 


t Emulsions 
Parenteral Nutrition 


a digest of the latest, important research findings. 


FAT EMULSIONS IN PARENTERAL NUTRITION, the pro 
ceedings of the June, 1975 meeting sponsored by the Depart 
ment of Foods and Nutrition and the Nutrition Advisory 
Group of the AMA, will provide you with a review of experi 
mental and clinical studies and discussions of problems en 
countered with the use of fat emulsions. 

Divided into three sections, the book covers the metabo 
lism of fatty acids and function of essential fatty acids with 
information on EFA deficiency; fat as an energy soure 
which describes clinical use of emulsions ia the U.S. anc 
abroad; and the pathophysiology of fat emulsions with dis 
cussions on side effects, interrelation with ether nutrients 
and the current status of products available. 

Fat emulsions, used routinely in other paris of the worlc 
are just about to receive FDA approval for clinical use it 
the U.S. Since they can be administered peripherally, chance: 
are they will be widely used. To avoid potential problem: 
and to become thoroughly acquainted with the intricacies o 
this nutritional supplement, FAT EMULSIONS IN PAREN. 
TERAL NUTRITION is must reading for every. hospital pliy 
sician, nurse and pera concerned ith intravenou: 
delivery. 

Use the coupon to reserve you copies new -- order oni 








a, MD, Charles E. Lucas, MD - 


‘We describe a case of severe bleeding from left-sided 
onic ciwerticula, 2'2 years following right-sided colectomy for 
ssive rectal bleeding confirmed angiographically to be from 
ight part of the colon. This experience demonstrates that 

| abdoninal colectomy with Heoproctostomy is the only way 

nsare “at there is no bleeding postoperatively from divertic- 
la, regarciess of angiographic findings. 
Arch Sarg 111:913, 1976) 


}.2bdominal coleetomy with ileoproctostomy has 
heen advocated for bleeding diverticulosis because 
re patients have SRT eas bleeding 


firmed angiographically to contain the bleeding diver- 
lum. 


REPORT OF A CASE 


‘58-year-old woman was admitted to Detroit General Hospital 
Sept 141973, with a 36-hour history of “bright red” rectal 
ceding amd progressive weakness. Past history included two 
spitaliza:ions elsewhere for rectal bleeding, the source of which 
wdetermined. On arrival, she was hypotensive (blood pres- 
sure, 90/6C mm Hg), had abdominal distention, passed burgundy- 
colored lieuid stools, and was anemic (hemoglobin level, 4.8 gm/100 
psila of esophagogastroduodenoscopy were normal; sig- 


os moidoseo >> showec blood in the rectum and the lower part of the 


sigmoid coe. A presumptive diagnosis of bleeding diverticulum 
was made “and emergency arteriography demonstrated active 
Bpeding ethe right side of the colon (Figure) as the only source of 
nepatient received 18 transfusions before angiography 

as ierrataated, Laparotomy, done 12 hours after admission, 
sclosed duse diverticulosis in the entire colon, which was filled 

ith Hoce “the small bowel and other abdominal organs were 
normal Ske- underwent a right-sided hemicolectomy with ileo- 
verse colostomy and received a total of 32 transfusions. 
ative. complications included respiratory insufficiency, 
aythmias, prolonged ileus, wound infection, and phlebi- 

espanded to treatment, and she was discharged on the 24th 





aquests to Department of Bitten Wayne State University, 540 
vey Detrcit, MI 43201 (Dr Lucas). 


ml. Esophagogastroduodenoscopy results were normal; sigmoidos- 
copy showed blood in the rectum and the sigmoid colon. Bleedi; 
persisted for three days, requiring 11 transfusions. Laparotomy on 
the third day showed that the left side of the colon was filles with 
blood. A left-sided colectomy with ileoproctostomy was performed; 
the patient was discharged one week later and has had no furthe: 
bleeding. oo 


COMMENT 


This report confirms that recurrent bleeding from 
previously nonbleeding diverticula may follow partial 
colectomy even when the resected colon has. 


of performing time-consuming angiography in order t 
pinpoint the site of bleeding, since these patients ar 
usually elderly, have other cardiovascular problems, do not, 
tolerate undue delay, and can tolerate only one major: 
operative procedure. We currently perform total abdo 
inal colectomy with ileoproctostomy in all patients. re. 
quiring operation for massive rectal bleeding i 
diverticulosis, since this procedure prevents rebleeding, 
safe, and is usually well tolerated postoperatively. 

This investigation was supported in part by the Detroit General H pi 
Research Corporation. we 
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Central aortogram shows bleeding site in right side of colon: 
beneath hepatic flexture (arrow). Delayed films confirmed int: 
menal location of contrast material. 































\ | Parasacral Approach 





to] Rectal Prolapse 


6s IL Woods, MD, Jerome J. DeCosse, MD 


rior parasacral approach is introduced for manage- 
third-degree rectal prolapse. Anterior approximation of 
sulature and posterior fixation of the rectum are 
eadily through the York Mason approach. 

g 111:914-915, 1976) 


GLUTEUS 
MAXIMUS 


posterior parasacral approach to the rectum was 
introduced by York Mason’? for excision of rectal LEVATOR 
ecess to the rectum is similar in most respects to ANI 

ske incision, but removal of the coccyx or distal part 
acrum is avoided in the York Mason approach. 
scribe our use of the York Mason approach for 
gement of third-degree rectal prolapse. The incision 
its easy mobilization of the distal part of tae rectum 
and llows anterior approximation of the puborectalis 
aS. | like the Kraske approach, the fascia propria of 
stal part of the rectum can be fixed posteriorly to the 
esacral and precoccygeal fascia. 

have performed this procedure with facility in three 
ents; they are without recurrence after 12, 18, and 
months, respectively, of follow-up. 





EXTERNAL 
SPHINCTER 





Technique 





ative orally given antibiotics and mechanical cleansing 
n are recommended.” The anesthetized patient is placed 
e flexed operating table, with the pelvis and chest 


Fig 1.—Retrorectal space has been entered. 


supported to ease respiratory excursions, amd. the buttocks È 
retracted with tape. 
: A left parasacral incision is made (Fig 1). Initially: éneouinteted 
ecepted for publication Feb 4, 1976. in the cephalad portion of the incision are gluteus maximus fibers, | 
: rai Colen Cik of see Medical College of Wisconsin, and the which must be incised. In the caudad end of the incision, the deep 
_anal sphincter fibers are exposed -and preserved. The funnel - 
shaped levator ani muscle is incised in the plane of the incision, — 
: exposing the rectum. The musele layers are seen n clearly, however, na 












ods & DeCosse 


PUBO 
RECTALIS 


DEEP 
SPHINCTER 


eled with traction sutures. 

peritoneal rectum is mobilized by blunt and sharp 
the plane of adipose and fibroareolar tissue that 
s the Seen pers of the rectum. AS the rectum is 


pre 
-= fascia; further fixing the rectum att ; 
on. simple Penrose drain is- placed along with a contin 
suction catheter into the perirectal space for the fi 


tion. The i incision is repaired in layers with intenrapte 
sutures. The patient is quickly encouraged to walk, anc 
is made to restrict recovery of lower gastrointestinal funct) 


COMMENT 


Anterior displacement, or straightening, of the di 
part of the rectum is a critical event in the genesi 
prolapse.* Both straightening of the distal 
rectum and laxity of the levator ani muscle 
constantly in patients with rectal prolapse; anc 
corrected in an effective reconstruction. Sin 
fixation of the distal part of the rectum is essential ir 
effective repair,’ preservation of the distal part of 
sacrum and coccyx may be helpful to augment attach 
of the rectum. The York Mason approach permits achiev 
ment of these objectives. 
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David W. Furnas, MD, Bruce M. Achauer, MD 


suction catheter provides the key to the open technique 
A of skin grafting in fresh wounds. The open technique 
has the advantage that the graft is continually in view, and 
hematomas or seromas can be dealt with as soon as they 
_ occur, preventing graft necrosis. The strip of grafted skin 
that covers the suction catheter itself will survive if the 
catheter is removed within the first two or three days. 
sometimes a stripe is visible along the line of this tract for 
period of time, but rarely is it permanent. 
Suction tubes are widely used under flaps.' The simple 
once f using suction tubes under free grafts has 
ibtlessly originated de novo with many surgeons. 
Nonetheless, the technique is not widely exploited, and we 
describe here the method that we have found useful during 
the past ten years (Fig 1 and 2). 
We place a medium or small suction tube on the raw 
recipient site, and bring it out through a separate stab 
wound. The grafts are placed on the wound over the tube, 
and a simple continuous suture is used for cl osure, making 
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Split skin graft applied in sheet to 
abrasion of face that penetrated through 


S uction Catheters for Open Technique 
of Skin Grafting in Fresh Wounds 


the wound as airtight as possible. The airtight seal is. 
improved if the skin graft overlaps the wound edge. If a 
further seal is needed, a heavy coat of antibiotic ointment 
is put on the graft and surrounding skin, and several layers 
of gauze are applied. For periodic inspections, the dressing 
is simply lifted momentarily and replaced. The suction 
bellows is attached to an electric suction to help maintain a 
continuous seal. Small air leaks cause no problem. The skin 
graft must be large enough to fit easily inte all the recesses 
of the recipient site, or else the graft will tent across them 
and skin loss will result. The suction tubes are usually 
removed in 48 hours, when the graft is solidly adherent. 
Seromas or hematomas are simply aspirated, or evacuated 
i small nicks. 

We have left tubes in place for as long asa week in thick 
or complicated grafts, but this tends to cause loss of ai: 
narrow strip of skin over the catheter. This strip heals 
readily, but leaves a noticeable mark. l 

Additional advantages are that operating time is re- 
duced, the patient’s mobility is increased: and the flexi- 
bility of graft placement is enhanced. 


Reference 
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Fig 2.—Four-and-one-half drums of skin (Reese dermatome) appliec to defect from 
excision of giant hairy nevus. Two medium-sized suction tubes are shown under graft 
(two arrows on right) and at exit (two arrows on left). 





rotidectomy With the Aid 
Local Vasoconstriction 


am N: Garnjekst, MD, Gary H. Leaverton, MD 


Loca ¥vasocenstriction produced by infiltration of a dilute 
1 > epinephrine during parotidectomy allows a more 


a Serg 1142817, 1976) 


tomy is often facilitated by local infiltration of 
: sues with a dilute solution of epinephrine during 
ewunse of tke dissection. The resulting decrease in 
ding from small vessels in this richly vascular area 
a riore rapid and accurate dissection, particularly of 
acia! nerve and its branches. 
of infiltration is similar to that employed in 
anasthesia. The solution is prepared at operation by 
trirg a 1-ml ampule of 1:1,000 epinephrine into 150 ml 
sterile saline cr other physiologic solution and is injected 
rougt x fine 3.3-em needle. Infiltration (Figure) is begun 
r tae line of intended incision and then extended 
nevovsly inte the area of the anterior skin flap, taking 
re io stay within the subcutaneous layer so as not to 
ree ibe tumor. The marked blanching of the tissues 
riving the gland permits a nearly bloodless incision and 
tremely rapid development of the anterior skin flap. 
During reflection of the flap, caution is necessary to avoid 
meursiex inte the parotid capsule, which is similarly 
‘blanehec and eften not easily recognized. 

The vesoconstrictive effect of epinephrine is less marked 
n the ‘deeper tissues, but is still a definite advantage. 
jarscme bleeding during initial exposure of the nerve 
minimized by preliminary injection into the 
xsuleus between the posterior border of the superfi- 

nd tne cartilage of the ear canal. 
he use of local vasoconstriction, superficial lobec- 
ive been accomplished with blood losses as little as 
he majority of cases, bleeding has been reduced 





artment: of ae, Providence Hospital, Portland, Ore. 
sts to 511 SW. 10th, Portland, OR Pr Garnjobali: 
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A, Initial infiltration in line of incision and area of anterior ap 
Injection into areolar tissue preparatory to exposure of nerve 
trunk. C, Infiltration during dissection of branches. of fac 
nerve. 


due to extensive invasion by tumor. The hemostati off 
appears to lessen with the passage of time during oper: 
tion, possibly due to the emergence of a vasodilatory phas 
of epinephrine action. It is likely that some of the hem: 
static effect of additional infiltration at this point. 
simply due to mechanical compression produced by th 
solution. A total volume of 35 ml of solution is ord 
sufficient to provide a hemostatic effect during lobe 
With volumes of solution limited to this .a 
substantial elevations of blood pressure and arrhy 

have not occurred among the 20 patients operated on | 
this method. It is, of course, important to emphasize that 
the solution should contain no local anesthetic that wot 
interfere with electrical testing of facial nerve functior 
that is desired. 








An Effective Tourniquet Mechanism 


in Surgery of the Lip 


< Thomas Ray Vecchione, MD 


< < @ An effective method of providing hemostasis in minor 
‘surgery on the lips is presented. 
: (Arch Surg 111:918, 1976) 


N urgery of the lip presents a problem in hemostasis. The 
generalized ooze covers landmarks and hinders 
urgical direction. The statement, “anyone could do 
gery if it- were not for hemorrhage,” is applicable in 
ese cases. 
The removal of a nevus, recontouring of scar and heman- 
mia, excision of a skin cancer, or the revision of an old 
; lip sear requires a precise and preconceivec technical 
pproach. The instillation of local anesthesia with epineph- 
e can provide some hemostasis, but may also distort the 
tissues to abnormal shapes and contours. This method can 
deed be used with a local anesthetic provided the tissues 
re infiltrated at least 2 cm away from the lesion. For 
certain lesions, a local block of the infraorbital or mental 
nerve will provide more than enough anesthesia. The clamp 
shown in the Figure can be applied in local as well as 
general anesthetic cases. 
; The area surrounded by the clamp is large enough so that 
skin neoplasms can be excised by this method. If there is 
any question about the margins involved, the conventional 
-methods should be employed. 


METHOD 


For precise excision in a relatively bloodless field, a partially 
occlusive, curved vascular clamp (Satinsky) can be used. The lip is 
exsanguinated by pressure between thumb and index finger while 
the vascular clamp is applied. The gradation of the clamp occlusion 
allows pressure without damage to the surrounding tissues. After 
the surgical excision or recontouring is complete, the clamp can be 
released to permit identification of larger bleeding vessels that 
n be coagulated or tied at this time. 
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COMMENT 


With this method, swelling after lip surgery is reduced, 
and the actual planned excision is carried out with facility. 
The clamp has been left on for as long as 35 minutes 
without compromise of the tissues. 


Electrical burn of right oral commissure. Vascular clamp is in 
place, partially occluding blood flow to right commissure. 


Lip Surgery—Vecchione 








® in 12 cogs, 70% hepatectomy was performed to investigate 
2 changes | in serum lysosomal enzyme £-glucuronidase activ- 
ities, and te compare them with other liver functions and with the 
storaiion: of liver mass. Three dogs died within 24 hours 
without recovering consciousness from anesthesia, and one 
1 o7 the fourth: postoperative day because of hepatic insuffi- 
; ciency- Theother aight dogs were killed at various postoperative 
‘times up te ‘eight weeks. Regeneration of the remaining liver 
- occurred ‘rapidly after operation. The peak elevation of serum 
glutaric exaloacetic transaminase activity was found on the first 
. postoperative day, with a steady return to normal within two or 
ree weex:. To the contrary, the serum activity of £-glucuroni- 
dase decreased during the first three days, but increased 
_substamtizlly between the seventh and 14th postoperative day, 
when segeneration was considered to be maximum. The results 
seem to indicate that serial determinations of lysosomal enzyme 
tivitizs inthe bivod can be a beneficial biochemical index for 
tion cf progressing liver regeneration following partial 
(Arck Surg 111:919-922, 1976) 




















xtensive hepatic resection has been performed with 
increasing frequency for several conditions such as 
‘y eancer and liver injury. There seem to be two 
fundamental theoretical problems in performing hepatic 
“resection safely: (1) a thorough evaluation of hepatic 
functional reserve, especially of the remaining lobe, and (2) 
a better understanding of hepatic regeneration. In spite of 
its partiea‘ar importance in Asian countries, where most 
-hepatcmes.are accompanied by liver cirrhosis, the former 
problemn Les not been sufficiently studied as yet, although 
| severa. stimulating investigations are available.’ To the 
- contracy, liver regeneration has been extensively studied 
with morokological, biochemical, and histochemical meth- 
ods, amd is still a topical project of liver studies. There 
“seems to dsa general agreement on metabolic and fune- 
ional cherges after extensive hepatic resection both in 
animak’* end humans.” However, any consensus on the 
genuine feature of liver regeneration cannot be attainable 
as yet. 
During the last two decades histochemical techniques 
: have beer widely utilized, and several enzymes specific to 
o the liver kave been stained in the regenerating liver. 
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Lysosomal Enzyme B-Glucuronidase 


Release From Regenerating Liver After Partial Hepatectoi 


Nawfumi Nagasue, MD; Kiyoshi Inokuchi, MD, PhD; Atsushi Iwaki, MD; Hirofumi Yukaya, MD; Michio Kobayashi, 































Among these, several authors*" reported an. inerea: 
lysosomal enzyme concentrations during the regener 
period. These authors suggested that there is a s 
correlation between the concentrations of lysosomal hyc 
lases and hepatic cellular regeneration. However, mo 
these experiments were performed in small animals, 2 
our knowledge nobody studied whether or not th 
enzymes are released into the blood. 

The purpose of the present study is to investigat 
changes in serum lysosomal enzyme f-glucuronidase 
ities, and to compare them with other liver function: 
with the restoration of liver mass following 70% tee 
tomy in dogs. 


MATERIALS AND METHODS 


Mongrel dogs of both sexes, weighing from 9.5 to 26.4 kg 
were used in this study. The animals were anesthetized 
intravenous administration of pentobarbital sodium, 30: mg 
body weight, after fasting for 18 hours, Endotracheal intuba 
was performed to maintain an adequate airway, but the an 
were ventilated spontaneously. A catheter introduced. into 
superior vena cava served for serial blood samplings. Through 
upper midline abdominal incision, partial hepatectomies 
performed by the method described by Sigel,” which is know! 
yield a 71 + 5% resection of the liver. No blood was transfused, ut 
lactated Ringer solution with 5% glucose was administered during 
and on the day of operation, and on the following day: The ; 
were thereafter allowed unrestricted food and water. All the 
procedures were performed with the usual aseptic technique, but 
sulbenicillin was administered parenterally during the first three 
days after operation. Venous blood samples for chemical analyses .- 
were taken prior to operation, daily in the first postoperative 
week, and weekly afterward. The activities of serum glutamic 
oxaloacetic transaminase (SGOT), total serum protein concentra- 
tion, and serum bilirubin levels were determined by an automated 
chemical analysis system. The serum activities of lysosomal 
enzyme f-glucuronidase were assayed by the method described. by. 
Kato et al.” 

Autopsies were performed on all animals as soon after death as 
possible or at the time they were killed, and the remaining lobes of 
the liver were removed and weighed after evacuating the gallblad. 
der. The weight was compared with the calculated weight of li 
left after partial hepatectomy, that is, 29% of the caleulated 
weight of the whole liver. The regenerative rate in each experi- 
ment was gained by dividing the weight of the remaining lobes by 
the calculated preoperative weight: of the whole. liver, and 
multiplying by 100. E 

The statistical comparison for significance: was carries 
according to the Student ¢ test, anda P value of less than. Bi 
considered to be significant. = 
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RESULTS 


g 12 dogs that underwent partial hepatectomy, 
ed within 24 hours without recovering conscious- 
anesthesia, and one died on the fourth postoper- 
cause of hepatic insufficiency. The other eight 
re killed at various postoperative times up to eight 
fter hepatectomy. Most of the surviving dogs lost 
and some also lost hair; two dogs killed eight weeks 
peration did not regain their preoperative 








Chemical Analysis 


arum. activities of SGOT are shown in Fig 1. The 
zation of SGOT was observed on the first postoper- 
y (P< .001); this returned to the preoperative 
within two or three weeks after hepatectomy. To the 
, the serum activities of -glucuronidase decreased 
during the first three days (P < .001), but thereafter 
increased substantially between the seventh (P < .01) and 
14th postoperative days (P < .001). The enzyme activities 
returned to normal thereafter. Although the individual 
_ response of the enzyme varied rather widely, the pattern of 
nayme activities seemed to be similar in all nine dogs 
iving for more than one day (Fig 2). The changes in serum 
yilirubin levels are shown in Fig 3. A substantial increase 
was found during the first postoperative week (P < .05), 
t this was within normal range. The changes in total 
erum protein concentrations are shown in Fig 4. The most 
srofound drop in serum protein level was seen during the 
irst three days after operation (P < .001). Although there 
as a gradual recovery thereafter, the serum protein value 
1 the TED postoperative day was still low (P < .05). 














a Liver Weight and Histology 

Th mean weights of the hepatic remnants are shown in 
q ig Sas the percentage of the calculated preoperative liver 

v Regeneration of the remaining liver occurred 
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apid y after hepatectomy, and the mean liver weight of - 
o dogs illeg ten days Posten ey was 10%. The liver. i 
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Fig 2.—Changes in serum activities of 8-glucuronidase after 70% 
hepatectomy in nine dogs living for more than one day. i 
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Fig 3.—Changes in serum bilirubin levels after. 70% hepatectomy 
in dogs (mean + SEM). 4 


weight of one dog killed 17 days after operation was 17%, 
and was 116% in a dog killed on the 21st pestoperative day: 
However, the mean liver weight of two dogs killed een : 
weeks after operation was 75%. a 
In the first week there were abundant vacuoles in the 
hepatocytes, but less in the following weeks. The sinusoids 
were wider than normal up to three weeks postoperatively, 
The size of hepatocytes was increasingly enlarged and - 
seemed to be largest in the second week. Interstitial edema: 
was observed in the first two weeks, more prominently in 
the second week after operation. The liver specimen on the 
fourth postoperative day showed more frequent mitoses of. 
hepatocytes than those thereafter. The livers on the 21st. 
postoperative day were almost normal. except for the ` 
abnormal shape of hepatocytes. Eight weeks after hepatec- 


tomy, nearly normal configurations of the liver structure 


were seen (Fig 6). 






COMMENT 
To date, numerous investigations have been perfor n 
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Fig 4.—Changes.in total serum protein concentrations after 70% 
hepatecsomy in dogs (mean + SEM). 
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my Fig 6: —Hittologieal findings of hepatic remnants (hematoxylin-eosin, original magnification x 400). A, Four days after hepatectomy; B; 
‘ten days: after hepatectomy; C, 21 days after hepatectomy: D, 56 days after hepatectomy. i 


concern rz liver regeneration after extensive hepatic 
resection. However, most of these were carried out in small 
“animals. such as rats or mice, so that the results seem in 
“many wavs to be difficult to apply to hepatic regeneration 
of ‘humans. For the studies on metabolic or functional 
‘problems after hepatic resection, bigger animals such as 
‘dogs or Pigs are more suitable, for many reasons, these 
Studies are difficult, if not impossible, in small animals. In 
1965, Sigd et al‘ reported an excellent study on regenera- 
“tive actis dies o” the dog liver after 70% hepatectomy. They 
Showed taat the peak cell division occurs on the fourth 
_postoperazive day, as evidenced by the highest values of 
tritiavec ~hymidine uptake and mitoses. Studies on meta- 
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bolic and histochemical changes after 35% to 60% hepatec- 
tomy in dogs were extensively performed by Aronsen et ~ 
al" Recently, regenerative and functional changes in 
dogs after hepatectomy of the same degree as in the 
present study were reported by Flatmark et al’ and 
Mackenzie et al.‘ The results of our study seem ‘ta be 
principally compatible with their results. 

In the present study, a substantial release of lysosomal 
hydrolase £-glucuronidase into the circulation was demon» - 
strated on the seventh and 14th postoperative days after 
70% hepatectomy in dogs. It would appear that this r 
was not the result of the enzymatic leakage due to par 
chymal injury, because the SGOT activities or serum 
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_ the correlation between -glucuronidase and cell prolifer- 
ation was long ago demonstrated by Levvy-et al. They 
showed that higher values of 8-glucuronidase were present 
in the livers of infant mice, and in the livers of adult mice 
after subtotal hepatectomy, than were present in control 
adults. With the histochemical techniques, several investi- 
ators later observed an increase of acid phosphatase, 
another lysosomal hydrolase, after partial hepatectomy." 
1965, Kerr observed an increase in hepatic cell lyso- 
somes in the hypertrophying lobes after ligation of the 
opposite portal branch in rats. The lysosomes were rich in 

the peripheral zones of the lobules, and this was well 
paralleled to the degree of cell division. Recently, 
Hammersley et al“ also confirmed a very similar finding, 
hat the concentration of arylsulfatase, a kind of lysosomal 
enzyme, in the hepatic remnant of rats increases after 
hepatectomy with a simultaneous increase of gallium 67 





In dogs, Aronsen et al'' observed a slightly stronger 
h analicular reaction for acid phosphatase during the 
t two Weeks after nearly 50% hepatectomy. In the 
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This article presents a series of observations in a field of great 
. interest, and there are a number of future implications relative to 
these and similar studies. 

The increase in @-glucuronidase in liver during regeneration 
was noted by Fishman (J Biol Chem 136:229, 1940), who inter- 
eted this as:an adaptive enzyme change. Kerr et al (Biochem J 
44:487, 1949) showed the increase in paralleled reparative 
processes, but believed that prior damage to hepatocytes was 
necessary.. i 

The: present: aiithors have demonstrated that @-glucuronidase 
leaks into the serum, and that the actual level relates quite closely 
to the rate of regeneration. The extensive studies by Bucher (N 
_ Engl J Med 277-686, 1967) were based primarily on labeled 
thymidine uptake and mitotic activity, which reach a peak very 
early after resection. The Frgivenronidase activity, on the other 
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g i : 
reported before, either in animals orin humans. s However m 


thereafter. Substantial i increases in the enzyme were found o 
on the seventh and 14th postoperative days. This seems to 
coincide well with the histochemical studies in mice, 
rats, °" and dogs" by 
reason for the increase in lysosomal hydrolase contents ` 
following partial hepatectomy, however, is still to be: 
defined. 

Recently, we have measured serum activities of acid 
phosphatase and f£-glucuronidase even in patients after. 
hepatic resection, and have found evidence similar to the 
results found in the dogs. We assume, ai present, that 
serial determinations of lysosomal enzyme activities in the 
blood can be a helpful biochemical index for detection of 
progressing hepatic regeneration. The increases in serum 


lysosomal enzymes especially, without those in mitochon- 


drial or cytoplasmic enzymes such as SGOT, glutamic 
pyruvic transaminase, or lactic dehydrogenase, seem to 
indicate a substantial proliferation of the remnant liver. 
Further study as to whether a cirrhotic remnant can 
release lysosomal hydrolases, and whether serum activities 
of the enzymes do correlate to the extent of‘liver resection, 
is in progress in our laboratory. 
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Invited Editorial Comment 


hand, begins a little later in the process and, in the still-limited, Me 


studies, continues to rise throughout the whole regenerative 
process. These measurements would provide a marker to follow the 

rate of regeneration in both clinical and experimental studies 
under various circumstances of age, previous liver disease, ete. Tt. 
would be of great interest to measure levels of this particular’ - 
lysosomal enzyme in patients with hepatomas, follicular modular 
hyperplasia, and metastatic cancer to the liver. Certainly, further 
studies on the cellular localization of #-glicuronidase and 
measurement of the serum levels in a number of varied clinical 
conditions are indicated, and may prove to be of great importance, 
particularly if elevated serum levels prove to be valuable as a 
marker for malignant disease. “he 
WILLIAM V.: MeDenworn, MD. : 

Boston oes 
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“Aneurysm of the splenic artery is found in up to 10% of the 
ly. Usually, the lesion is discovered by chance and does not 
rot ce symptoms unless rupture occurs. Although there is 
jeneral agreement that surgery is required in symptomatic 
patients and in women of childbearing age, controversy persists 
s to management for the asymptomatic patient. Since rupture is 
common, and surgical mortality low, those patients over the 
age ot 60 can be followed up, and not operated on because of the 
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by no means the least of life's rules: To let things alone. 
: BALTHASAR GRACIAN' 


eurysm of the splenic artery is undoubtedly more 
common than previously thought, especially in the 
der age groups.*' There is no unanimity of opinion 
regarding treatment. Some surgeons believe the diagnosis 
lone is reason enough for surgery,** whereas others 
equire additional criteria." The purpose of this article is 
briefly review the incidence and diagnosis of splenic 
artery. aneurysm, and to clarify the role of surgery in its 
anagement. 





INCIDENCE 


Beaussier first reported an aneurysm of the splenic 
rtery at autopsy in 1770.° Subsequent postmortem series 
ave shown an incidence ranging from 0.01% to 0.2%. 
These figures are too low, however, as the incidence 
depends not only on the age and sex of the group being 
studied, but also on the care exercised by the pathologist in 
looking - for the aneurysms.’ Ferrari found 14 of 143 
patients (10%) over the age of 60 to have a splenic artery 
neurysm at autopsy.’ Bedford and Lodge’ completely 
issected the splenic artery in 250 consecutive patients 
ying at a geriatric hospital, and noted 26 (10%) to have an 
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neurysm of the Splenic Artery 


of their patients, =+ although Boijsen and Efsing 


aneurysm. Kreel* injected 250 splenic arteries with barium. 
in an autopsy study and recognized aneurysms in. 19. 
(7.5%). 

Only a few studies concerned with the clinical recogni- 
tion of splenic artery aneurysm have beer published. Over. 
a one-year period, Kreel* looked for the characteristic left 
upper quadrant calcification in plain x-ray films of the 
abdomen in 661 patients. Five, or 0.76% (all of women, most 
of whem were over the age of 50), were positive. Reviews of | 
patients undergoing celiac axis arteriography show an. 
incidence of 5% (nine of 192),'° 15% (17 of 145), and 13% (15 
of 110). Most of the patients with an aneurysm had liver. 
disease and portal hypertension. Looked at another way, 
the incidence of splenic artery aneurysm in cirrhotic 
patients with portal hypertension who undergo arteriog- 
raphy has been 7%“ and 20%" in two large series. SUN 


DIAGNOSIS 


Splenic artery aneurysms are often asymptomatic and 
discovered by chance on plain x-ray films of the abdomen: 
or on arteriograms.*'’'*’ The majority of patients are — 
women over the age of 50. If rupture occurs, there may be | 
bleeding into adjacent organs such as the stomach and 
colon,* or into the peritoneal cavity.* Occasionally, a 
“double rupture” occurs, eg, tamponade of the initial 
bleeding by the lesser sac leads to stabilization of the — 
patient, only to have abdominal pain and shock return as 
the bleeding recurs.*"® Physical signs prior to rupture 
include splenomegaly, a pulsatile mass, and bruits in the . 
left upper qunarant, but these are found'in a minority of: : 
patients.*! : 

Ovoid, left upper quadrant calcification on the abdom: - 
inal plain x-ray film may be the first indication of a splenic 
artery aneurysm.*'*” Arteriography is essential, however, 
for an accurate diagnosis since calcification may also be 
seen in the walls of a tortuous splenic artery, abdominal 
cysts, lymph nodes, enteroliths, blood clots, and aneurysms : 
of adjacent arteries." - 

Most authors have reported. calcification in the. majority 

















e hs among 62 pregnant women with ruptured aneu- 
ysris:"*** Moreover, only four babies had survived.” 
sully -his catastrophe occurs during the last trimester of 


-abdominal pressure. 
y in the healthy, asymptomatic patient is more 
ial. Does one operate once the enim is made, 


peieintod with severe hypertension. Westcott and 
write that surgery is indicated if the aneurysm 
neasures: more than 1 cm, is noncalcified, and is discovered 
ring surgery, or if it is calcified and greater than 3 em in 
ar ¿or if it is enlarging. Boijsen and Efsing” have 
Le t aneurysms greater than 1.5 em in diameter are 
ost Ebely to rupture. Several surgeons have followed up 
- tamatic patients for years, without any difficulty, 
ma question the need to operate just because the lesion is 
here, “tsr 
In 1958, Owens and Coffey: reported that ruptures 
occurred in 94 (46%) of 204 cases reported. The surgical 
ortalizy prior to rupture was 26%, but after rupture 


incidence of rupture, eg, one of 17, Sone of 9, $ 
and five of 61, respectively. There were only tw up 
in 45 cases (6.6%) recently described from Michi 
Moreover, the surgical mortality has likewise decre 
there being no operative deaths prior to rupture 
patients and a 25% mortality in 40 once the rup 
occurred.”* 

At this time there are no Siin studies as 


On the basis of these data, perhaps 5% to 10% 0 
patients with an aneurysm of the splenic artery w 
and 25% of those operated on will die—an overall r 
of 1% to 3%. This latter figure is not too differen 
what one would expect after abdominal surgery pi 
the older age group. 

In my opinion, then, the diagnosis of splenic 
aneurysm is not by itself an indication for surgery. 
patient is a woman of childbearing age, or is sympto 
or even is asymptomatic but less than age 60 with h 
tension,” or with an aneurysm greater than 1. 
diameter,’ removal of the aneurysm 
accomplished. If older than 60 and asymptomatic, the 
patient should be left alone. 
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powerful computing capability and - f iM EN BOER i world's only fully proves scanner sys- 
other advanced features that con- Li RU tem. For information, call us or write. 





8605 Woodhead Drive, Northbrook; Illinois 60062 Telephone: (312) 564-2000 
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aad diagnostic information in every EMI-SCAN: 


- Ametastatic Ž 


lesion 
at T12 


- “The EM|-Scanner CT5005 Advanced General Di- ET processing capability ensures that the full stent 
_ agrostic C.T. System allows accurate visualization |į | of the information in the photon beam is realized 
of decailed tissue structures that are in the patient's scan pictures. In the 
extremely difficult to investigate with fent -e high-resolution format, picture ele- 
altəmative techniques. Based on irs in ments 0.75 mm x 0.75 mm ca 
y ener an Pm scant hes a a rosoe, e diagnose prec 
Tew head anc body scanner has oO ictures is pr 
i imaging, major benefit in examining 
Wor idwide including the liver, pancreas, 
_ kidneys, and in studies of the skul 
ee - retro-sternal area, inferior angles o 
: EMI MEDICAL me -the lungs, spleen and spiral c 
a _ For information, call us or write 


ois 60062 Telep Jone: G25 564-2000 



























T think René Leriche can be credited with starting it all in 
I 1940. In that year he reported having performed, three 
< years: before, a lumbar sympathetic ganglionectomy in 
association with resection of the abdominal aorzic bifurca- 
> tion for thrombosis of that segment.’ The patient’s leg pain 
and impotence were reversed. Professor Leriche thereby 
< became the patron of a cult that I shall call “sympathec- 
-temism.” — 
ae Sargeons treating arteriosclerosis after Leriche’s report 
adopted his procedure with varying degrees of enthusiasm. 
_ There were some who detected great clinical improvement, 
others who were unenthusiastic but performed the opera- 
n because they saw no other surgical procedure avail- 
able, and they thought it might help. Almost everyone gave 

























Piet have on patency of the reconstructed 
ent. A third group remains enthusiastic and considers 
nportant to perform lumbar sympathectomy in a 
tened limb in which arteriography shows no possi- 
ity of reconstruction. This is a reversion, at least in part, 
he indication that the procedure be done because no 
er operation is available. 

We cannot achieve a unified stance by seeking the truth 
n the literature. There is hardly a vascular surgeon, myself 
luded, who has not looked up his cases and written, 
perhaps sheepishly, on the subject. The data in most of 
ese articles defy analysis, since results have been judged 
soft parameters: pain relief, decrease in claudication 
tance, nonamputation of limbs that the authors felt sure 
uld require it otherwise. Praiseworthy attempts to 
ure arterial inflow have demonstrated mcdest to 
| increases. These have been dogged by protlems of 
curing a baseline so that values for flow tests can be 
epetitive and quantitatively helpful, and uncertainty 
whether the increases are sufficient to benefit the patient. 
Almost all agree that the greatest increases are seen in 
patients with the least pulse deficit and the best ccllateral 
irculation,?’ clearly not those with threatened limbs. 
We continue to use the operation. I contend that part of 
the reason we do is that we are infected with lumbar 
sympathectomism. It is a neat operation, fun to teach, 
involving as it does a moderate to small incision through 
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Sympathectomism - 



















interesting parietal and internal anatomy,no anastomosis, 
a resulting dry foot of varying degrees of increased | 
warmth postoperatively, which can be supported by objee- 
tive measurements of improved skin flow, and a “respecta-.. 
ble” mortality. But the mortality, however respectable; 
exists and is higher in the end-stage groups in which the 
operation is done with the hope of saving the limb. I for one 
dislike trying to explain to medical students what I asa- 
surgeon am about when I recommend sympathectomy for 
arteriosclerosis obliterans, Embarrassed by my vacillation | 
and uncertainty, I find myself in the positien of defending ©. 
the procedure as one would defend a faith Sympathecto- : 
mism. 
Could we settle it in the modern manner by a double- 
blind random study? To write such a protocol one would | 
have to find an objective endpoint. Pair relief, and I 
include improvement in claudication distance, is too subjec- : 
tive. So what do we have? Limb salvage. We would have to 
use patients with unreconstructable disease. Given the“ 
variations in arteriograms in a group of such patients, in 
the duration of the gangrenous lesions, in the amount of 
infection, in the ages and blood pressures, in the presence 
or absence of diabetes, and the early mortality (only 50% of | 
them survive for five years), a very large number would b 
necessary to obtain a meaningful series. And, furthermor 
it would not be “blind,” since the presence or:absence of | 
operation could not be concealed from the evaluator. Bi 
similar doubts and objections have been voiced at th 
outset of other random studies, and they have to a larg. 
extent been overcome. It seems to me that the Veteran. 
Administration (VA) is the ideal place for such an enté 
prise, since no difference in medical fees wouid be involved. 
relative to the patients operated on or not. Would the VA 
surgeons consider giving it a try? ee 
It is not good for surgeons, nor for surgery, that any E 
operation be done because we cannot think of another one 
to do. 



















RICHARD WARREN, MD 
Boston 
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wey ik the “Aged, vol 17, Major Problems in 
ical 3 gery, edited by Lazar J. Greenfield, 
pp. $10, Fhiladelphia, WB Saunders Co, 





y z “book on the surgery of old 
Of course there are ever 


i-Eeoning medio psychologi- 
ae ‘sociological problems, but a 
~ book redicated on that statistical 
fact alode could be strictly gimicky. 
| Pediatr: surgery is more than just 
urgery cf little people; so a book on 
aged should focus on things more 
ess unique to that population which 
‘constitutes 10% of the total. 
octar Greenfield and his associates 
ve managed to put together a book 
in cart at least justifies the deci- 
n to. gablish such a volume. 
he body of knowledge in this book 
ada to our understanding of the 
ue problems of the aging body. 
euarly commendable are the 
A on the physiology of aging, 
‘Dr A. Kurt Weiss, and on wound 
ling and the inflammatory re- 
ponse ia the aging, by Dr John A. 
chilling: We are exposed to interest- 
‘data.showing differential rates of 
yvound healing with advancing age 
and gein the knowledge that cells 
evem ia tissue culture have a finite 
. life. Dector. Weiss makes the helpful, 
altheugk basically philosophical, dis- 
- tinction- between the aging process 
per se (decline of cardiac index, 
maximal breathing capacity, and re- 
~ nal plasma flow) and pathological 
conditions, the incidence and degree 
of whick increase with age (carcinoma 
“and atrarosclerosis) 
=o As with many multiauthored books, 
+ there ts considerable variability in the 
= qualite and pertinence of some of the 
s; In my estimation, several of 
‘al.chapters miss the mark of 
out unique problems of the 
srd end ap by being simply: ho- 
‘lopedic compendia of prob- 
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lems encountered in any age group. In 
sharp contrast are Dr Greenfield’s 
excellent chapters on management of 
respiratory problems in the aged and 
on the results of surgery. A minor 
point is that the publisher calls the 
book Surgery of the Aged on the cover 
whereas the text throughout uses the 
preposition “in.” 

On the whole, even though the 
mediocre takes perhaps as much space 
as the excellent, the book is well worth 
reading. The bibliographies in the 
basic chapters are quite extensive and 
very worthwhile, and in themselves 
are worth the price of the boox. 

DonaLp J. GLOTZER, MD 
Boston 


Clinical Tests of Oesophageal Function, by 
Richard Earlam, 383 pp, with illus, $27.50, Grune 
& Stratton Inc, 1976. 

In this 883-page monograpk on the 
esophagus, Richard Earlam, in an 
orderly fashion, explains first the 
physiologic determinants of normal 
esophageal function and then how 
derangements produce the symptoms 
associated with various esophageal 
disorders. , 

His use of whimsical historical 
detail provides a perspective not often 
seen in modern texts. He also includes 
relatively lucid embryologie discus- 
sions, where relevant, and detailed 
explanations of the role of hormones 
on esophageal function. The chapters 
are well organized, and the free use of 
subtitles helps the reader find the 
material he is most interested in. The 
index seems complete. Each chapter 
has numerous references to primary 
source material. 

However, there is much that is irrel- 
evant, or rather, inappropriately em- 
phasized in a text that is entitled 
Clinical: Tests of Oesophageal Func- 
tion. For example, the long chapter on 
gastrointestinal hormones could: be 


abbreviated by limiting the discussion 















































to hormonal aspects of esophageal |. 
function. Moreover, the sixth chapter, 
on the relationship of eso zeal | 
symptoms to duodenal ulcer, g 
ulcer, and gall bladder dieen 
neither convincing nor helpft 
contains such flat-footed sta 
as: gall bladder disease is conn 
with late urbanization. Althoug’ 
detailed speculation on the relati 
ship of gall stones to fiber in the diet: 
is interesting, its inclusion ina text on. 
the esophagus seems strange. Ironi- 
cally, one of the most important tests. 
of esophageal function—motility—i 
given short shrift. Some of the illu: 
trations fail to enforce the- 
being made in the text, such as 
related to the lower esophag 
sphincter (p 130, Fig 44 through 
In sum, the text is encyclopedi 
given the index, one could ea: 
what he wants to know. abou! 
esophagus. It is not, however. 
concise monograph on clinical te 
esophageal function. 
DONALD S; Stern, M 
Brookline, Mass 


Hemodynamics for Surgeons, by D; Rap : 
Strandness and David S. Sumner, 698 pp, ' 
New York, Grune & Stratton Inc, 1975. 

This book covers every fae 
hemodynamics, ranging from 
principles through physical and m 
chanical properties of blood vessels 
practical matters such as objectis 
assessment of arterial and veno 
disease and vascular grafting. TI 
final chapters cover certain speci 
areas including extracranial arterial 
disease, portal hypertension, renovas- 
cular hypertension, Raynaud disease 
and phenomenon, and cold injury. - 

It is a long, expensive, encydoped 
ic—and perhaps verbose—beok, and an 
enormous amount of scholars vas 
poured into. it. It is an. in 
reference volume for those in rested 
in minute details of arterial and 


Books 929 


otherwise, should inspect i 


carefully at the nearest medical li ta- 
ry before buying it. He may find that _ 
large portions of the book (for exam- 


ple, the first 205 pages) contain far 
more theoretical’ material than he 
wants or needs, and he may be 
annoyed by the textual cluttering by 
parenthetical references. But these 
aberrations will be compensated for 
by the valuable, clinically oriented 
parts 2 and 3. 

NATHAN P. Coucn, MD 

Boston 





© Applied ‘Surgical Pathology, edited by Angus E, 

“Stuart, Adam N, Smith, and Eric Samuel, 1,112 
ne PP, $120, JB Lippincott Co, 1975. 

‘The stated purpose of the book is to 
develop the concept of a multidisci- 
plinary approach to surgical problems 
by the surgeon, radiologist, and 
athologist. It is directed specifically 
to. surgeons and to those undergoing 
surgical training. The three senior 
editors are from the University of 
Edinburgh; there are more than 40 
ntributors. Each section was writ- 
y a team, presumably repre- 
iz the three respective special- 





































6 book has the usual textbook 
rmat, with six chapters on general 
id. basic subjects, such as wound 
healing, burns, and transplantation, 
lowed by 16 chapters on diseases by 
stem. The individual chapters vary 
erably i in length and in depth of 
verage of the subject matter. The 
pter entitled “Diseases of the 
Bones, Joints and Soft Tissues,” with 
an emphasis on radiology, is under- 
standably the longest; of all the chap- 
ters, it seems to achieve the multidis- 
plinary approach the best. Through- 
out the book, the authors have made 
good use of diagrams and roentgeno- 
ms, the latter often accompanied 
corresponding gross photographs 
pathologie specimen or diagrams 
nfortunately, the quality of 
e photographs and roentgenograms 
is not consistently high. 
The American medical student or 
physician will find the different 
approach to the presentation of surgi- 
eal problems both interesting and 
- stimulating. While the goal of the 
—— -book-the development: of a multidis- 
+ eiplinary approach to surgical prob- 














lems—is a very commendable one, the 


result of the tripartite approach is a 
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tor intern just begin 


2 ning his training or interest in: 
“Surgery, but it does not qualify asa > 


substitute for a more detailed stan- 
dard textbook in any of the three 
fields. Neither does it qualify as a true 
reference work for any of the special- 
ties, and, for this reason, its useful- 
ness is further limited. In addition, 
the high cost weakens the book’s 
competitive position with other stan- 
dard texts and reference works. 
WILLIAM A. MEISSNER, MD 
Boston 


Surgery of Peptic Ulcer, by Rene Menguy, 297 
pp, $15. Philadelphia, WB Saunders Co, 1976. 

Doctor Menguy’s book on peptic 
ulcer disease is a good one. The initial 
chapter on the anatomy and physiol- 
ogy cf the stomach is particularly 
instructive and concise. His evaluation 
of the appropriate interpretation of 
various gastric analyses is most help- 
ful; his description of the conditions 
often associated with peptic ulcer 
diseasa is also good and covers the 
somewhat complicated subject of mul- 
tiple endocrinopathy simply. In the 
chapter on medical management of 
peptic ulcer, there may be those who 
disagree with his use of calcium 
carbonate, but he does emphasize the 
dangers of its use. 

There are also chapters on the 
history and techniques of peptic ulcer 
surgery. I, however, happen to feel 
that the Heineke-Mikulicz pyloroplas- 
ty is quite satisfactory, while Dr 
Menguy believes it is not as good as 
the Finney or Jaboulay.. There are 
excellent sections on selective and 
parietal cell vagotomy and their rela- 
tive comparative values. 

Doctor Menguy’s book also empha- 
sizes once again the important differ- 
ences between those operations for 
duodenal ulcer disease that require 
circumferential dissection around the 
duodenum and the dangers inherent 
in that maneuver (duodenal stump 
blowout and pancreatitis). He also 
points out the not often enough 
emphasized point that many surgeons 
who perform antrectomy and vagot- 
omy fer the usual duodenal ulcer 
reserve vagotomy and a drainage 
procedure for patients whose ulcer 
disease is too severe locally (edema 
and fibrosis) or patients who are too-ill 


(age 65 and over, with chronic pulmo- 














ardiorenal disease). There- 
fore, they are, at the outset, doing 
ntrectomy and vagotomy in patients 
who are in better health and whose 









- disease is less severe. 


There are good chapters: on the 
complications and sequelae of opera- 
tions for peptic ulcer disease’ and. a 
description of medieal and. surgical 
management for these complications. 
Menguy points out that the Hollander 
test has its particularrole when recur- 
rent ulcer occurs aftera vagotomy and 
some other procedure has. been per- 
formed. There also is 2 good section on 
gastric ulcer and on acute gastric 
mucosal lesions such as stress ulcers. 

The illustrations are well done, I 
presume by the author. 

On the whole, this is an excellent; 
concise book covering the subject of 
peptic ulcer disease and allied condi- 
tions. 

Jonn R. Brooks, MD 
Bosten 
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ANTISEPTIC 


against topical infections 
of skin,wounds,burns £ 


BET ACdWE® Ointment provides 
prompt 2ralonged Eroad-spectrum 
micrab cidal activity against organ- 
ismsccramoniy encountered in skin 
and wound infections. It is not greasy 
or stoky and is virtually nonirritating 
to skin and mucosa. It does not stain 
skin.ancenatura fab-ics, does not 
bloc ær, and the site of application 
may be bandaged. 


BETACINE Ointment Packette 1⁄2 oz. 
and -4 @z., disposab e packettes for de- 
germingesmall skin areas, as in hyper- 
aliman ation, catheter care, umbilical 
areace re or cirsumcision. 


BETACINE Ointment 1 oz. tube, for 
treatingscommcn skin infections and to 
help prevent infection in abrasions, 
laceraticns and burns. 


BETACINE Ointment 1 Ib. and 5 Ib. jar, for 
anti-nvective treatment of the burn wound 
or infeeied stasis ulcers... for extensive 

skin arzas...or for prolonged application. 
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Foremost documented 
broed-spectrum topical 
microbicidal action 


COL C prevents hard, dry stools common to constipation ... 
nd does it without laxative stimulation. COLACE assists 
istalsis by simply letting intestinal water permeate stools. 


JOLACE helps to prevent painful straining at stool—particularly 
mportant.in patients with delicate anorectal disorders. 

-Safe and non-habit forming... COLACE, the simple water way 
to ease constipation from infancy to old age. 
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help make COLACE 
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_ For insomnia 
in the hospital... 


The hospital can often be inhospitable 
to sleep... 


Unfamiliar schedule and surroundings, lack of 
privacy, nighttime disturbances — these can all 
contribute to hours of wakeful discomfort when 
the hospitalized patient should be asleep. This 
problem can be particularly serious if the patient 
has a history of insomnia prior to admission. 
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An effective sleep 
medication is one that 
jas can relieve insomnia in 
hospitalized patients... 


Ho No sleep medication can coumeract extreme 
a “sleep disturbers.’ But when indicated, 
Dalmane (flurazepam HCl) can often 

i provide relief from insomnia. It reduces 
nighttime awakenings, prolongs sleep and 

induces sleep rapidly in hospitalized 

patients— with the convenience of a 

Patients in one study single h.s. dose? 
named what kept them awake... a 


a “ * n : : eid es 
The “sleep disturbers” mentioned by patients on maa” 


a heart surgery floor included cardiac monitor 
wires, noise in the corridors, a squeaky water 
faucet, the bedpan sterilizer, talking and the 
telephone ringing at the nurses’ station, and 
other patients receiving care.! Many of these 
disturbances were unavoidable. 











"Summary of Objective Results? 
(average improvement over baseline) 







































































































































































































































































Dalmane’ Placebo Dalmane Placebo 
(flurazepam (flurazepam 
HCI) 30. rag HCl) 30 mg 


- Dalmane (flurazepam HC!) 
-significantly improved 
¿sleep induction and 
- maintenance in 
_ hospitalized orthopedic 
patients?5 
When evaluated against placebo in 26 
_subrects each, Dalmane was superior in 
reducing sleep latency and nighttime 
awzkerings and in prolonging sleep...over7 
consecutive nights following one baseline 
no-medication night. Patients’ subjective 
estimates agreed with objective 
obserwations?.5 


_ Please see e following page for - 
a ker of product: fale aa : 








And is relatively safe, 
seldom causing 
morning “hang-over 


Dalmane is generally well 
tolerated. It may be used in 
patients on chronic warfarin 
therapy; no unacceptable 
fluctuation in prothrombin 
time has been reported>® 
Usual precautions should be 
observed in patients with 
impaired renal or hepatic function; 
in the elderly and debilitated, 
initial dosage should be limited to 
15 mg to help preclude oversedationg# 
dizziness or ataxia. a 


992,3,5 





Consider 
effectiveness 
in the hospital 


flurazepam HCI 


One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— initial dosage for 
elderly or debilitated patients. 





o The convenience of a single k.s. dose 
Q Fewer nighttime awakenings 

D Clinical effectiveness proven in the 

’ Sleep research laboratory 

o Seldom causes morning “hang-over” 























nh One 30-mg capsule h.s.— usual adult dosage 
(15 mg may suffice'in some patients). 

One 15-mg capsule h.s.— initial dosage for 

_ elderly or debilitated patients. 


@ Fewer nighttime 
awakenings 

E Increases total 

sleep time 

8 Induces and maintains 
sleep night after night 

m Relatively safe and 
well tolerated 

E Seldom causes morning 
“hang-over” 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 

E: information, a summary of which follows: 
Effective in all types of insomnia 
haracterized by difficulty in falling asleep, 
frequent nocturnal awakenings and/or early 

: morning awakening; inpatients with recurring 
` insomnia or poor sleeping habits; and in 
acute or chronic medical situations requiring 
restful sleep. Since insomnia is often transient 
nd intermittent, prolonged administration is 
generally not necessary or recommended. 
Contraindications: Known hypersensitivity 
to lurazepam HCL. 

: Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazardous 
occupations requiring complete mental alert- 
ness (e:g., operating machinery, driving). 
Use in women who are or may become preg- 
“nant only when potential benefits have been 
weighed against possible hazards. Not 

> recommended for use in persons under 15 
years of age. Though physical and psycho- 










the hospital 


urazepam HCI) € 


logical dependence have not been reported 

on recommended doses, use caution in 
administering to addiction-prone individuals 
or those who might increase dosage. 
Precautions: In elderly and debilitated, initial 
dosage should be limited to 15 mg to preclude 
oversedation, dizziness and/or ataxia. If 
combined with other drugs having hypnotic 
or CNS-deoressant effects, consider potential 
additive effects. Employ usual precautions 

in patients who are severely depressed, or 
with latent depression or suicidal tendencies. 
Periodic blood counts and liver and kidney 
function tests are advised during repeated 
therapy. Observe usual precautions in 
presence of impaired renal or hepatic function. 


Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, 
lethargy, disorientation and coma, probably 
indicative cf drug intolerance or overdosage, 
have been reported. Also reported were 
headache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occurrences 
of leukopenia, granulocytopenia, sweating, 
flushes, difficulty in focusing, blurred 
vision, burring eyes, faintness, hypotension, 
shortness of breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 
speech, confusion, restlessness, hallucina- 
tions, and elevated SGOT, SGPT, total and © 
direct bilirubins and alkaline phosphatase. 


"for insomniain 


The convenience of a single /.s. dose 


Paradoxical reactions, e.g: excitement, 
stimulation and hyperactivity, have also 
been reported in rare instances. 

Dosage: Individualize for maximum beneficie 
effect. Adults: 30 mg usual dosage; 15. mg 
may suffice in some patients. Elderly ar 
debilitated patients: 15 mg initially until 
response is determined. 

Supplied: Capsules contaimng 15 mg ¢ or 

30 mg flurazepam HCI. 
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“Avtar S. “Josen, yt D: Edoardo Giuliani; MD; i 
Arthur B. Voorhees, Jr, MD; Jose M. Ferrer, Jr, MD, New York 
Varices invariably accompanied. by gastritis. 





Drug-induced Colitis as a Surgical Disease 
Barry Levine, MD; Geratd W. Peskin, MD; 
Richard P. Saik, MD, San Diego 
Subtotal colectomy indicated in certain highly 
selected cases. 
(Editorial comment by Richard Warren, MD, Boston) 


Five-Year Survival Following Cryosurgery for Oral Cancer 
Andrew A. Gage, MD, Buffalo, NY 
Good method for poor risks and when tumor is next to bone. 


Peptide Treatment of Postgastrectomy Obstruction 
Robert B. Hiatt, MD, irving Goodman, PhD, New York 
All patients relieved. A few required prolonged therapy. 


Tibial Compartment Syndromes in Burn Patients: 
A Report of Four Cases 
David L. Justis, MD; Edward J. Law, MD; 
Bruce G. MacMillan, MD, Cincinnati 
Concurrent problems make it difficult to recognize. 


Acute Blunt Traumatic Rupture of the Diaphragm in Children 
Eric P. Meizig, MD; Michael Swank, MD; 
Amold M. Saizberg, MD, Richmond, Va 
Abdominal approach may be safer in children. 


Pancreatitis and Severe Metabolic Abnormalities 
Due to Phenformin Therapy 
Geoffrey M. Graeber, MD; Bruce M. Marmor, MD; 
Robert C. Hendel, MD; Robert O. Gregg, MD, Syracuse, NY 
Two patients with abdominal pain and complications of 
phenformin therapy. 


EXPERIMENTAL SURGERY 


Transient Bile Duct Obstruction: Response of Serum Bilirubin 
and Alkaline Phosphatase Levels in the Rat 
Marvin B. Corlette, MD; Antonio C. Mendes-Moneiro, MD; 
Henri Bismuth, MD; Joëlle Morin, Villejuif, France 
Elevated enzymes and normal bilirubin suggest recently 
relieved biliary obstruction. 


CLINICAL NOTES 


Knee Dislocation: An Illusive Cause of Critical 
Arterial Occlusion 
Edward A. Lefrak, MD, Houston 
Avoid presumptive diagnosis of “spasm.” 
{Editorial comment by Donald B. Ketteikamp, MD, Indianapolis) 


Thrombosis in a Cavernous Left-Sided Inferior Vena Cava: 
An Unusual Abdominal Mass 
Albrecht H. Kramer, MD; Avram M. Cooperman, MD, Cleveland 
“This 19 year old patient was initially suspected to 
nave lymphoma. 
{Editorial comment by Chilton Grane; Mo, Boston) 
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Raymond D: LaRaja, MD, ‘Nev 
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cee Ultrasonic Flow Detection tor Localization of Splenic.and 
Renal Veins | 1032 
Willard ©. Johnson, MD, Boston 

Splenic vein noise enhanced by splenic compression. 


‘ A Simple Method tor Deep Ligatures 1035 
Herbert Pagliere, MD; Néstor Santucho, MD; 

Jorge ‘Luis Manrique, MD, Buenos Aires 
An interesting wrinkle. 


7 roid Artery Cannulation for Monitoring Carotid 
ration 1036 


ue Accu tely delermines oritically low internal carotid 
artery "Hlropërtision pressures. 





Use of Dis ects Velcro Sleeves on Gastrointestinai Clamps 
and Forceps - 1038 
`: Woodrow Nelson, MD, Great Falls, Mont 

Excellent for atraumatic, secure holding and occlusion. 


BRIEF CLINICAL NOTE 


‘Salvage After Anastomotic Leak in Crohn Disease 1040 
dacob C. Handelsman, MD; Ronald H. Fishbein, MD; 

Theodore Bayless, MD; Eugene Burbige, MD, Baltimore 

i Diverting loop ileostomy “matured” for easier handling 

and closure. 
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; Reviewed by John B. Mulliken, MD, Boston 





; Surgery of the Ureter (Kuss and Chatelain) 
BES ‘Reviewed by Lester A. Klein, MD, Boston 
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: (Riseborough and Herndon) 
; ‘Reviewed by Hamlet A. Peterson, MD, Rochester, Minn 
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the suppositories contain benzocain: they 
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“sensitive to this or similar local anesthetics. 


WARNINGS: Tigan may produce drowsiness. 
Patients should not operate motor vehicles d 
other dangerous macainery until their i : 
ual responses have teen. determined: i 
Syndrome has been associated with the use of 
Tigan and other drugs, including: antiemetics, 
although their contribution, ifany, to the cause 
and course of the disease hasn't been estab- 
lished. This syndrome is characterized by an 
abrupt onset shortly ‘olowing. a nonspecific 
febrile iliness, with persistent, severe vomiting, 
lethargy, irrational Sehavior,. progressive 
encephalopathy leading to coma: convulsions 
and death. 

Usage in Pregnancy: Trimethobenzamide 
hydrochloride was studied in reproduction 
experiments in rats and. rabbits and no tera- 
togenicity was suggested. The only effects 
observed were an increased percentage ‘of 
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administered 20 mg and.100 mg/kg andin- 
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no adequate experiertce in pregnant or lactat- 
ing women who have received this drug, safety 
in pregnancy or in nursing mothers has not 
been established. 


PRECAUTIONS: During the course of acute 
febrile illness, encephalitides, gastroenteritis, 
dehydration and electralyte imbalance, espe- 
ciaily in children and the elderly or debilitated, 
CNS reactions such ag opisthotonos, convuk 
sions, coma and extrapyramidal symptoms 
have been reported with and without use of 
Tigan or other antiemstic agents. In such:dis- 
orders caution shouldbe exercised in admin- 
istering Tigan, particularly to patients who have 
recently received otter CNS-acting agen 
(phenothiazines, barbiturates, bellador 
rivatives). It is recommended: that severe 
emesis should not be treated with an ariti- 
emetic drug alone; where possible the cause 
of vomiting should be established, Primary em- 
phasis should be directed toward the- restora- 
tion of body fluids and glectrolyte balance, the 
relief of fever and relief of the causative'dis- 
ease process. Overnydration should be 
avoided since it may result in cerebral edema. 

The antiemetic effects of Tigan may render 
diagnosis more difficult in such conditions as 
appendicitis and obscure signs of toxicity due 
to overdosage of otherdrugs. 


ADVERSE REACTIONS: There have been 
reports of hypersensitivity reactions and 
Parkinson-like symptoms. There have been in- 
stances of hypotensiorreported following par- 
enteral administration to surgical patients. 
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blurring of vision, coma, convulsions, depres- 
sion of mood, diarrhea, disorientation, dizzi- 
ness, drowsiness, headache, jaundice, muscle 
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administration of the drug should be discon- 
tinued. Allergic-type skin reactions have been 
observed; therefore, tëe drug should be dis- 
continued at the first sign of sensitization. While 
these symptoms will usually disappear spon- 
taneously, symptomatie treatment may bein- 
dicated in some cases. 
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reliable control of postoperative 
nausea and vomiting 


Nausea and vomiting may seriously disrupt 
course of recovery from surgery. Torn 
sucures, fluid and electrolyte imbalance, and 
cisturbed digestive function are among the 
irtoeward consequences of unchecked nausea 
end vomiting. 

» Tigan is a specific antiemetic-antinauseant, 
with no other indications. Its action is so 
sm#ooth and gentle that patients seldom 
experience any effect but the relief of nausea 
erd vomiting Tigan was designed to give. 

Side effects are not unknown in 

patients taking Tigan, but these effects 
ere seldom sufficient to require with- 
drawal of therapy. (Please see prescrib- 
me information.) 

“The instruction, “Tigan 200 mg ILM., 
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side effects. ; 
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‘Author Responsibility. ~All accepted manuscripts are subject to 
“copy editing. The author will receive an edited typescript rather 
-than galley proofs for approval. The author is responsible for all 
statements in’ his work, including changes made by the copy 





Designate’ one author as correspondent and provide kis address 
‘and telephone number. Order reprints at the time the typescript is 
returned after. editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript. Preparation.—Submit an original typescript and two 
high-quality. copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
X 28em (812 x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
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the ext, tables, or illustrations. 


itles. should be short, specific, and clear. They should 
xceed 42 characters per line, including punctuation and 
sp aces, and be limited to two lines, if possible. 


Style of Writing. ~The style of writing should conform to accept- 
le English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent. --Manuscripts reporting the results of experi- 
ental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
ature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
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and conclusions. The abstract replaces the summary. 
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~ book, (6) city of publication, (6) publisher, and (7) year. Volume and 
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text citation. 
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ations.—Use only. those illustrations that clarify and 
: augment the text. Submit illustrations in duplicate, unmounted 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 


label and affixed to the back of each illustration. All lettering must... 


be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. IMustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If. 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Hlustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a #ne-page layout. 
Any additional illustrations or special effects wil! be billed to the 
author at cost. Positive color transparencies (35mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Al! transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum: 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility ef identification 
exists. It is not sufficient to cover the eyes to mask identity. 
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acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume namber, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARcHIvEs after the manuscript has been formally 
accepted, 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer, 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet.of 22 x 28-cm (8! x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Letters to the Editor.—The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters ofinterest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked “For Publication.” No more than two references are 
permitted, and illustrations are acceptable only when essential to- 
the message. 

Brief Clinical Notes.—The ArcHIvEs welcomes the submission for 
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multivitamin infusion 





Contains C and B-complex 
vitamins as well as water- 


solubilized A, D and E vitamins 


BRIEF SUMMARY 

INDICATIONS: in emergency feedings ~ Surgery. 
extensive burns. iractures and other trauma. 
severe infectious diseases. comatose states. etc 
may provoke a “stress” situation with profound 
alterations in the body's metabolic demands and 
cansequent tissue depletion of nutrients. Asa 
resul, wound healing may be impaired. enzyme 
activity disturbed. hematopoietic tissues affected; 
hypoproteinernia and edema may appear: conva- 
lescence is thus:-prolonged. 

in such patients M.V. (administered in Piens 
fluids under proper dilution) contributes optimum 
vitamin intake toward maintaining the body anor- 
mal resistance and repair processes. : 
DIRECTIONS FOR USE: M.V.. is ready forimme- 


diate.use when added to intravenous infusion fluids. 


For intravenous feeding, one daily dose of 10 cc. of 


MALL or 5 co. of M.V 4. Concentrate added directly 
sto potiess than $00 ce., preferably 1 000 ce., of 


intravenous dextrose, saline or similar infusion 

solutions... plasma, protein hydrolysates, etc. 
PRECAUTION: Allergic reaction has been known 

to occur following intravenous administration of 

solutions containing thiamine 

CAUTION: Not to be given as a direct undiluted 

intravenous injection as it may give rise to dizzi- 

ness, faintness, etc. 

THERAPEUTIC NOTE: Intravenous use shouldbe ooi. 
discontinued as early as practical in tavar of an se 
intramuscular or oral vitamin preparation. if i 
deemed advisable. 

HOW SUPPLIED: M.V.1.— 10 cc. arnpuls. boxes of 

25 and 100. 
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Available in 100s only 
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for the noninvasive diagnosis of thrombophlebitis. 








Noninvasive and painless. 
Bedside, laboratory or office use. 
Highly accurate: 98% correlation with 500 phlebograms. 
4 years of clinical testing on over 7,000 extremities. 
All mainstream clots from popliteal to vena cava diagnosed. 
False positives virtually eliminated. 
Equivocal tracings less than 1%. 
Permits detection of chronic as well as ecute thrombi. 
Precise volumetric calibration. 
Versatile — may be used as recording oscillometer or digital plethysmograph 
for occlusive arterial disease. 


REFERENCES: 

1. Cranley, J. J., Gay, A. Y., Grass, A. M., and Simeone, F.A. A plethysmographic 
technique for the diagnosis of deep venous thrombosis of the lower extremities. 
Surg. Gynecol. & Obstet. 136:385-394, 1973. 

2. Cranley, J. J. Vascular Surgery. Vol, 11. Peripheral Venous Diseases. Chapter 
Four. Phieborheography. Harper & Row, Hagerstown, Md., 1975. 

3. Cranley, J. J., Canos, A. J., Suil, W. J., and Grass, A. M, Phleborheographic 
technique for diagnosing deep venous thrombosis of the lower extremities. 

Surg. Gynecol. & Obstet. 141:331-340, 1975. 
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eden? 


{he firs: American I met on my Arst visit to the United 
JL States many years ago was a taxi driver, who took me 
_ from tae eirport to my hotel. When he heard that I was 
n rom Sweden, he started the conversation by saying, 
o “What abeut sex in Sweden?” On my last visit to the 
. United States, Lalso had an interesting conversation with 
river. This time the introductory question was 
ut socialized medicine in Sweden?” Even if 
very small and insignificant country when 
th the United States, it seems that there are at 
tweaspects s of Swedish society that are of interest to 
Ameri#an pablic even on a nonacademic level. This 
icle | wit deal with the last mentioned of these two 
jects. 
wecish. medical care has been subjected to major 
reforms dt ing the last decades. The year of 1955 saw the 
Introduction of national public health insurance, guaran- 
teeing everyone < certain income in case of illness. The 
daily payment is based on a person’s normal annual 
income 
In 1932, the county councils succeeded the government in 
administrating the established national system of district 
medica officers. In 1967, the county councils assumed 
similar responsibility for the mental. health care. The 
counties thereby gained uniform authority over the bulk of 
< Swedisa medical care. 

In 1965, che soral insurance system accepted a greater 

share o7 the cost of medicines. Outpatients pay a maximum 
» of 20. Swedish- crowns ($4.50 in US money) for medicines 

-prescribed on a single occasion by a physician. Inpatients 
«get all chet medicine free. 

-Jw 1978, a uniform eharge for outpatient care was 
introduced Simultaneously with the reform, fixed salaries 
were g ver publicly employed physicians, who no longer 
a are allowec to collect.their fees directly from outpatients. 































coepted 7 fcr publication March 24, 1976. 

Department of Surgery, Karolinska Insti tutet, and the Swedish 
seocation, stockholm, 

pene te Box 5610, -11486 Stockolm, Sweden (Dr Hjern). 
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All physicians with equal positions and equal length of. 
service are, on the whole, paid the same salary for the same 
number of working hours, regardless of specialty. 

In 1974, a national dental insurance scheme was intro- 
duced whereby half the cost of dental treatment is 
refunded. ae 

In 1975, the private practitioners were included in the 
uniform charge system. The individual physician charges. 
his patient a fixed sum of 25 Swedish crowns ($5.50), while 
the remainder of his fee will be reimbursed by the he: h 
insurance according to fixed tariffs. The system is v 
tary, but presently includes the majority of the p 
practitioners. 

The aim of this article is to describe the wi 
conditions for the specialists and the practitioners | 
the new system. It is necessary then to start with a bi 
description of the Swedish health care system, wh 
differs considerably from that in the United States.” 


The Swedish Health Care System 


Health care in Sweden is organized and financed mainly 
by public departments. Ninety percent of the physicians 
are employed full-time by public authorities. Only 10% are 
listed as private practitioners. About 5% of the: publ ly. 
employed physicians have limited private practices? in t! 
off hours. 

Public health and medical eare are E E ; 
one of the 23 self-governing counties and thrée big-city 
regions are-responsible for the medical services in their |. 
region. The actual cost is mainly covered by local. taxes. 
Central government authorities are responsible for the 
overall planning and for advisory and supervisory fune < 
tions. The National Board of Health and Welfare has to. 
approve all plans for health services and new -hospital 
buildings; furthermore, it controls the distribution of: 
personnel by authorizing all new public service positions = 
for doctors. - E 

Medical care has been concentrated mostly in hospites. z 
About 70% of the doctors and the large majority of the 
nurses work i in hospitals caring for inpatients as well as 
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; outpatients. The hospitalo 





hospital system is closed, ie, physicians working outside the 
hospitals have no possibility of caring for their patients 
within the hospitals. 

Generally speaking, there are five differen: kinds of 
hospitals, all of which are composed of specialized wards. 
The American type of general ward, caring for patients 
treated by different specialists, is not to be found in 
Sweden except in very few private hospitals -n the two 
biggest cities. There are no private rooms in the general 
hospitals, and hospital doctors are not allowed to see 
¿© private patients in the outpatient clinics. 

The smallest type of hospital, the county district hospi- 
tal, has ordinarily about 200 beds and four medical chiefs of 
taff, one each for medicine, surgery, radiology, and 
anesthesiology. 

There is usually one county central hospital per county, 
_ which has 600 to 800 beds and 15 to 20 or more specialized 
wards. This hospital has to provide care for more compli- 
cated cases in the whole county and treatment also in such 
fields as ophthalmology, otorhinolaryngology, and pediat- 
rics. 

A regional hospital is a particular type of central hospital 
with a higher degree of specialization. As a rule, it is 
affiliated with a medical school and plays an important role 
in medical research. Regional hospitals have 1,200 to 2,300 
beds and are responsible, among other things, for neuro- 
urgery, plastic surgery, and thoracic surgery. The county 
incils cooperate to form seven health care regions, each 
ith. an average of slightly over 1 million inhabitants. This 
ystem is designed to prevent expensive duplication of 
ervices that might lack a sufficient population base. 

_ Special purpose hospitals, like tuberculosis sanatoriums, 
infectious disease hospitals, children’s hospitals, and 
mental hospitals, were once common but are no longer 
built, On the contrary, they are gradually being replaced by 
specialized wards at the larger hospitals. 

‘Nursing homes for long-term care, on the other hand, 
ave become increasingly numerous in recent years. 
The total number of hospital beds is 137,000, which 
roughly estimated makes 17 beds per 1,000 inhzbitants, ie, 
_almost twice as many as in the United States. Of these, 35% 
are meant for acute somatic care in general hospitals. The 
psychiatric section accounts for about 30% of the hospital 
‘beds, and long-term care for 35%. 

- Medical care outside hospitals is provided in health 
eenters of varying size, staffed by district medical person- 
nel, Depending on geography, population, and communica- 
tion facilities, the health centers may have from one to 
three doctors, mostly general practitioners, up to 15 to 20 
doctors including some specialists. 

~The private practitioners are concentrated in the big 
tities. About one third of them are general practitioners 
_and two thirds are specialists. Only a few of the private 
specia ists treat inpatients at private hospitals. The 
“majority restrict their work to outpatient care. 
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for about 50% of all outpatient. care, publicly. employed ; 
district medical officers outside the hospital for 25%, and 
-the private: practitioners for the remaining 25%. The- 









On the: average, each person in ‘Sweden visits a e 


about three times a year. 


-The total number of professionally voki physicians 
in Sweden is 13,000, of which 6,000 are specialists, 2,000 
general practitioners, and 5,000 residents. About 9,000 of 
the physicians work in hospitals, 1,800 are district medical 
officers, 1,300 are private practitioners, 500 industrial 
medical officers, and 400 administrators or preclinical 
university teachers. As the Swedish population amounts.to 
8 million, the number of physicians per 106,000 inhabitants 
is 165. Admissions to medical schools have increased con- 
siderably in the last decade, and the number of physicians 
will consequently be doubled during the next ten years. 

The cost of medical care has mounted steadily in recent 
years. Today, about 8% of the Swedish gross national 
product is used for public health and medical care. The: 
county councils are responsible for the major proportion of 
these costs. Public health insurance and national govern- 
ment contributions cover most of the remainder. As 
hospital care is free of charge and patient fees for outpa- 
tient consultations are small, the out-of-pocket costs for 
the patients are insignificant. Ambulance service is free 
for the patient and taxi costs are reimbursed. The health 
insurance also reimburses 90% of the income loss in income 
brackets up to $16,165 (US money) per year. 

In the last ten-year period, current costs have risen a bit 
over 16% on a yearly average (820% totally). The tax ceiling 
is practically reached, necessitating a rigorous preferential 
rating of resources. It is of vital interest to try to stop the 
trend where the income is out of step with escalating costs, 
Hospital construction is practically at a standstill in 
Sweden today. Instead, cheaper ways of treating patients - 
are being investigated, such as outpatient care and care in 
the home. The costs will probably continue to rise all the 
same, because of the mounting needs of an aging popula- 
tion. People over 70 years of age constitute only one tenth 
of the population, but consume one half of the total number 
of care days. 

Thus, in summary, in Sweden we have relatively few, but 
large, hospitals with many beds and a high degree of 
specialization. However, compared with the United States, 
we have only about one half the number of outpatient 
consultations per person per year. The great majority of 
physicians are publicly employed. Hospita! doctors are full- 
time employees of the hospitals, and doctors working in 
outpatient care outside the hospitals are net allowed to care 
for their patients within the hospital. The health care 
system is compulsory and based on taxes. It provides 
protection for people in Sweden against the costs of even 
very long illnesses. On the other hand, they have to pay the 
highest individual income taxes in the werld. 


The Physician—A Public Servant? 


Foreign visitors often ask if Swedish physicians don’t: 
feel that they are public servants. The question is posed. 
from the visitor’s point of view and with his frame ef. 
reference, and the answer is interpreted accordingly. But, 
it must be made clear that the answer from the Swedish 
doctor will stem from other frames of reference. : 
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Medi i care in most Western ‘societies consists of 2 a 
_ private utilitarian ‘consumption provided by speciallv 
edurated specialists for paying customers. In addition, 

-Social protection is provided in the form of public medical 

- care as a reserve for the poor who are unable to provide for 

themselves. This is not the way it works in Sweden and 
< really never has. For a long time, medical care has been 
-considered a social privilege, and the government has 
- assumed increasing responsibility. This social institution- 
: alized caze has resulted in easily definable characteristics 
and attitudes among physicians. 

- © Fora long time, hospital physicians have been employed, 
arue only assuch. Formerly, the hospital physician was 
Eled te receve outpatients as his own, and also to 
vege them directly. This could be done parallel with his 
ies te his inpatients within the employment system. 
radualle, there has been a change. To begin with, the 
_ patients were considered to be the patients of the hospital 
rather than of tae individual doctor, although the patient 
-paid a fee-direcily to the doctor. Now the doctor receives 
-his salary in toto every month from his employer and he 
geteno fee direcily from the patient. For this in toto salary 
the doctar‘is expected to work with inpatients as well as 
outpatierta. 

It should be noted that the in toto salary system— 
< intreduced in coanection with the standard fee reform in 
(was not necessarily a result of the reform as such, 
_ but rather the result of negotiations between the Swedish 
Medical Associacion and the county councils. In these 
< negetiations, the Association was completely free to 

demand compensation for services rendered per patient for 
outpatient care. However, the Association preferred in toto 
salaries for inpatient as well as outpatient care as the only 
way to minimize the very great differences in salaries 

-within the medical profession. Earlier, an otorhinolaryn- 

geologist or a laboratory physician could have a yearly 
income twe to three times as high as that of a neurosur- 
geor or er anesthesiologist. The final result of the 1970 
negctiatiens amounted to an unchanged sum of income for 
all Swedich physicians, but this income was distributed in a 
quite different fashion between the various specialties. 
Certain specialists like ophthalmologists, otorhinolaryngol- 
ogists, andradiobgists saw their income dwindle, whereas 
others like: pediatricians, psychiatrists, and anesthesiolo- 
gists received a eonsiderable increase. 

The qual fied specialists can now give priority to the true 
medica! needs of their patients, another effect of the in 
toto salary system. They need no longer take care of trivial 
outpatient cases to ensure an acceptable income level. 

For about 20€ years, Sweden has been divided into 
medica! districts. Each district has been served by a 

~ general practitioaer, previously government employed, but 
= now empkyed by the county councils, with the obligation, 

¿established by law, to care for all citizens within his 
_ district. This organization has made private practitioners 
almost scperfluoas for the immediate medical needs in 
_ Sweden. 
it seems as if most physicians in Sweden prefer working 
in the hospitals to having a practice of their own. The 
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hospitals provide plenty of equipment and the opportunity 
for stimulating contact with colleagues, and the physicians 
also have the benefit of general trust and high status. In 
addition, the patients can be treated in a way demanded by 
their condition, using all the facilities the hospital can 
offer, without being directly liable economically: As 1 
mentioned before, about 90% of all doctors in Sweden are 
publically employed. This has been the case for quite some 
time, and is the result—simply speaking—of choice by the 
doctors themselves to have their work arranged in this 
manner. 

With this background in mind, it is perhaps easy. to 
understand why a Swedish physician rarely asks himself 
whether or not he enjoys being a public servant. He is so 
used to being one that the question is not nearly so 
emotionally charged as in certain other countries. — 
Nevertheless, the increased administrative bureaucra 
causes the question to be posed rather frequently 
others. I do not wish to take sides in the discussion of the 
pros and cons of this increase, namely, whether it leads to l 
more or less effective care or whether it is necessary as a 
control device for the total body of people administrating a 
large share of the public funds. Nevertheless, I am obliged 
to take note of the increased administrative paper work in 
Swedish medical care of today and of the physicians’ 
unhappiness about it. 

The recent wage reforms have caused unrest and dissent 
among the doctors. When the fee at the outpatient clinics 
was withdrawn, the negative reaction among many ‘physi- 
cians was very apparent. But there were some who seemed 
happy with the arrangement, and if the system were to be 
put to a vote today, I am convinced that only a mino 
would prefer taking up the old system of compensation for 
services rendered. Besides, as a result of the policy to admit 
more students to our medical schools, the average physi- 
cian is much younger today. The mere thought of being 
paid directly by the patients is quite exceptional, not to say 
repulsive, to the younger generation. 

Without a doubt, the displeasure that is noticeable ; 
among the Swedish physicians today has its roots in the 
prevailing social reform system, and above all the prepos- 
terous progressivity of the tax system, making it practi- _ 
cally impossible to raise private income. A Swedish docto 
today has to pay a 90% tax on whatever he earns outside his 
regular income. oS 

And so, the Swedish MD will probably provide a double ue 
answer to the question about whether he enjoys being a 
public servant. The answer will be negative when referring 
to dissatisfaction with the bureaucracy and the paper 
work, but positive when referring to the employment 
system as such. The Swedish physicians will probably not 
engage in insurrection. If they are permitted to keep their 
status and standards, they will continue to work peace- 
fully. 



























The Patient—An Object? 
How do the patients look on the Swedish medical care 
system? In many ways very positively, in others quite the 
opposite. The Swedish citizen probably feels well taken 
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In the debate o on the medical care , situation; the main 
objection seems to be that the care has become too 
technical, the patients have become objects and units, there 
ds a lack of contact with the hospital staff and attendants, 
and the psychological aspect of the patient is neglected. 
_. There seems to be a de facto lack of humanitarianism in 
_ the care, and the patient feels insecure. 

Many persons object to the inaccessability of hospital 
t ment. When they or their children becorne ill, they 
would refer immediate contact with a doctor, preferably 
is well acquainted with them and their situa- 





iting lists for certain fields of medicine are still 


The lack of humanitarianism is, of course, closely 
connected with the lack of funds coupled with an increased 
demand for treatment. The doctors and nurses work very 
< hard, Those persons who are politically responsible try to 
save money and promote efficiency as far as possible, with 
negative results for the quality of the treatment, no matter 
i how deplorable. In many instances the new administrative 
pre cedures, termed “rationalization,” have meant fewer 
rs and nurses per patient. The situation is especially 
at holidays and vacation time. Some rationaliza- 
ods have been copied directly from otker walks of 
from big industries, like the strong pursuit of 
lization, a sort of conveyor-belt principle. 

physicians will agree that the personal contact 
patients has been much too neglected. Hopefully, 
t expansion of the outpatient care will enable the 
1 to obtain more security. After all, the personal 
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of comfort—a_ 

tance to the 

Therefore, this expansion oft he outpa nt care should 
include more private practitioners as well as publicly 


_ employed general practitioners. It has become more and 
. more obvious that a well-educated body ef private practi- 


tioners is an indispensable supplement toethe government. 
and county medical and health care. Although the vast 
majority of patients will have their needs well taken care 
of within the frames of the public medigal care, it is of 
great importance for certain persons to be able to bring: 
their problems, their uncertainties, their worries discreetly 
to their own privately chosen physician ‘whom they feel 
they can trust implicitly. For these patients, the private 
practitioner can supply the safeguard or guarantee that is _ 
necessary to obtain an optimal curative result andto give : 
an added feeling of security. 





Invited Editorial Comment 


I think that Dr Hjern has given a very accurate description of 
the actual situation in Sweden. I myself belong to an: older 
generation than the one referred to, but I admit that: for. my 
specialty, cardiovascular surgery, the arrangements are ideal for _ 
the patients. Also, it works well from my point af view, as T cover a’ 
specified district of 2.5 million inhabitants whee I am responsible 
for the waiting list. I have to attend to it personally and give it 
quite a lot of time. I would say that the average waiting time for... 
cardiac operations is around three months. Some patients. with: 
congenital heart disease, who do not need surgery at once, may. 
wait for some years, but acute cases will be dealt with on 
emergency basis. Dr Hjern has pointed out the drawbacks vi 
well. I would stress them somewhat more than he has. S 

Visine O. BJORK, MD 
Stockholm 
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cal Diabetic Patient 





A. Rossini, MD, John W. Hare, MD 





- S- This report is a sequel to “Why Control Blood Glucose 
: Levels’ * (Arch Surg 111:229, 1976), which linked complications 
i of disbetes melitus to poor control. Hyperglycemia, increased 
9g lucareogenes:s, nitrogen wasting, and increased ketogenesis 
ur im the pe ioperative period, partly as a result of contrain- 
i indhormones:provoked by stress and trauma. These untoward 
evenis are aggravated in the diabetic. Zones of levels of blood 
se controliare charted, as well as the corresponding insulin 
so eack of these zones. intermediate insulins should 
sic caverage; regular insulin is recommended only as 
eni . Several blood glucose determinations per day are 
maintain control. The hazards of dependence on 
i g aud the “sliding scale” for control are among a 
, caveats discussed. 

‘Arch Surg 1° 1:945-949, 1976) 




























probability is very great that..a patient with 
betes mellitus will incur surgical disease in his or 
. fetime. With the increased incidence of the disorder 
| the prolongation of the life expectancy of a 
fabetic, surgeons will see more diabetic patients. These 
ndividials are subject not only to all of the surgical 
cond'ti ns affecting nondiabetics but also to a number of 
‘lieations related to their disorder. Regardless of the 
ye of operat.on, from repair of a hernia to more compli- 
atec abdomiral surgery, diabetes i imposes both acute and 
: bronic problems. The surgeon must be prepared to 
--encounier a spectrum from the patient with a previously 
undiagnosed condition to the insulin-dependent one who 
deve:ops ketoacidosis. Thus, he should develop an aware- 
ness of and am ability to analyze problems of the perioper- 
ative period. fe will, of course, consult internists skilled in 
the management of diabetic patients, but, for part of the 
.time-at least, ae must be self-reliant, to a varying degree 

- ading to the particular medical environment. 
Ever under optimal ccnditions, control of the blood 
om the diabetic may present CASS These 
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METABOLIC AND HORMONAL CHANGES 
IN THE SURGICAL PATIENT 


The stress of the preoperative period may proc ice 
hormonal changes that affect glucose metabolism. Sir 
larly, an infection may cause insulin antagonsim. 
thesia also alters glucose metabolism, depending on 
agent used. Studies, for example, have shown lesser hyp 
glycemia with propanidid compared to thiopental sodiu 
Ether and chloroform appear to alter glucose metabo 
considerably: Ether causes an increased breakdown. of 
liver glycogen; produces catabolism of muscle glycogen 
with formation of lactic acid; potentiates the hypergly- 
cemia of epinephrine; and produces a moderate insulin 
insensitivity.’ The combination of 1% halothane or pheno- 
peridine, 5 mg, to the thiopental/nitrous oxide/tubo- => 
curarine chloride techniques has been demonstrated to 
have little effect on the blood glucose level.’ Spinal or local 
anesthesia theoretically causes the least metabolic altera+ 
tions and should be used if at all possible.” However, the 
choice of anesthesia should be planned by the anesthesi 
ogist who will administer the agent(s), and it will depe 
on his experience and the type of surgery involved. © 

The surgical trauma itself produces further. m 
derangement, which is proportional with the deg 
duration of the insult.’ For example, a scar revision — 
produces considerably less metabolic stress than a ¢h 

























Fig 1.—Peak and duration of activity of intermediate insulin a a 
regular insulin shown over 24-hour period. ; 
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anaged with diet or oral agents prior to surgery. 


tectomy ‘as represented by comparing the alterations of 
rmones and fuels.’ 

ificant trauma results in disturbance cf glucose 
lism. If any diabetes preexists, it is aggravated; 
: the potential for diabetes exists, it may become 
_ dlinicall) ; apparent. Abnormalities of glucose metabolism 
are in part due to a number of contrainsulin hormones: 
“glucagon, epinephrine, cortisol and growth hormone—levels 
_ of which are all elevated in trauma, resulting in a dispro- 
portionate glucose-insulin ratio." 

Thus, both uncontrolled diabetes and surgical trauma 
< share the same metabolic consequence, namely, nitrogen 
_ wasting, enhanced lipolysis, ketogenesis, hyperglycemia, 
and increased gluconeogenesis. The hyperglycemia asso- 
ciated with injury probably results from an enhanced 
glucose production.that exceeds utilization.’ The catabolic 
effects of injury can be suppressed to a degree by very 
ge doses of insulinin the severely traumatized patient." 
n the nondiabetic, lesser degrees of trauma cause milder 
alterations. in glucose metabolism, and compensatory 
‘changes in insulin secretion rapidly ensue. In the diabetic, 
exogenous insulin must usually be provided. 


_ MANAGEMENT OF THE DIABETIC 
"DURING SURGERY 


A review of the time relationships involved in the action 
: cof the two types of insulin is needed before discussing their 
use. In Fig 1, their activities are shown. Regular insulin, 
-given subcutaneously, exerts metabolic effects in approxi- 
< mately 30 minutes and reaches a peak i in two to four hours 





effect of intermediate insulin i pe insulin suspension 


946. Arch Surg—Vol- 111, Sept 1976 


_ with a total duration of effect of six to eight hours. The 





<< 


2.Graphic guide to therapy of diabetes in periop2rative period. Zones of blood glucose levels indicated, as wel! as appropriate 
‘apy for each zone. Left hand column used for patient already receiving insulin; right hand column for patient whose condition 


[NPH] or insulin zine supension [Lente]) begins in three to. 
four hours, reaches a peak in 8 to 12, and has a duration of 
activity of 18 to 24 hours." Optimally, a blood glucose _ 
sample should be obtained at the peak of the activity of the — 
insulin(s) administered. Thus, two to three hours after the’. 
administration of regular insulin and 8 to 12 hours after 
the administration of intermediate insulin are appropriate 
times for measuring the blood glucose level. In addition, a 
blood glucose sample should be obtained when the insulin 
activity is the lowest, which would be 18 to 24 hours after 
intermediate insulin. It should be recognized that insulin 
antibodies and absorption patterns can alter insulin- 
activity curves considerably. However, the above guide- 
lines for insulin are generally accepted and helpful. Dose 
response of insulin is affected by a variety of conditions. 
Obesity, infection, and trauma all increase requirements. 
Lower insulin requirements are observed in children, long- 
term diabetics, and diabeties with endocrine:deficiencies or 
renal failure. Twice daily, blood glucose levels should be 
obtained in any well-controlled hospitalized patient. For 
the poorly controlled patient, more frequent determina- 
tions are needed so that therapy can be altered according. 
to the patient's needs. 






Preoperative Period 


In preparation for an elective operation, the diabetic — 
patient should be admitted to the hospital one to two days — 
beforehand in order to adjust the insulin regimen, diet, and 
electrolyte levels. This also provides time for an assess=" 
ment of any concomitant. illness. Figure 2 is a schematic | 
representation of the blood glucose at various levels in a 


- previously treated, insulin-dependent diabetic patient, as 
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he blood glucose level is avove cou INE ave diy 
of 16 to 20 ons of intermediate insulin is an 






















n wi an additional deter- 
i at 3 PM, since the peak 


k ' por 
ane action is still lacking, the dose should be 
BS described above. Also, for example, if the 
3 PM bined A level is 400 ea ml, in 


insulin supplements rapidly decrease blood 
level where the intermediate insulin may be 
ive. Figure 3 demonstrates schematically the 
activity seen when regular insulin is used alone 
nation with intermediate insulin. A synergism 
i regular insulin te are adrainistered. 
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gee Fig 3.—"Staircase” phenomenon. Theoretical response of bloo 
e previously noninsulin-treated diabetic, the glucose level to regular insulin alone or regular insulin in combi 


imen is also outlined in Fig 2. If the patient’s condition nation with intermediate insulin administered at 0 time is show 
been controlled with diet alone or with diet and oral over 24-hour period. 













19 metabolic effects of regular and intermediate insulin shown over 24-hour period. Differences in tissue responsiveness at fa 
’ ufa sopicentrations plotted against time action curves of two types of insulin. 
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_ half on the patient’s entry to the recovery room. Regular 
_ insulin should be reserved for supplemental use. If the 
-patient was receiving a mixture of regular and interme- 
diate insulin preoperatively, one half the total dose should 
be used in the calculation of the intermediate dose. For 
= example, if a patient were taking 8 units of regular and 40 
units of intermediate insulin preoperatively, 22 units of the 
-intermediate should be given preoperatively and postoper- 
atively (8 regular/2 = 4; 4 + 40 intermediate = 44; 44/ 
4 = 22). A glucose solution of 5% dextrose and water or 5% 
dextrose and sodium chloride should be administered 
during the surgical procedure and a blood glucose level 
etermination obtained on the patient’s entry to the 
-Feeovery room. If the procedure lasts more than four hours, 
an intraoperative blood glucose level determination is 
< Necessary. If the patient was not previously receiving 
insulin, but was on a special diet and receiving oral hypo- 
glycemic agents, the agents should be discontinued on the 
morning of operation. As long as the blood glucose level has 
_been maintained in the safe zone, no therapy is needed. If 
he glucose level rises above 250 mg/100 ml, instlin should 
be administered subcutaneously, as shown in Fig 2, until 
diet and oral agents can be resumed. 


Postoperative Period 


similar therapeutic approach, as outlined above, can be 
ized in the postoperative period. It should be noted that 
insulin requirements are increasing during this period, 
the surgeon should be alert to the possibility of an insulin- 
resistant state, eg, infection. If the patient’s condition was 
reviously managed with diet or with diet and oral hypo- 
glycemic agents, these should be reinstituted as soon as 
_ possible. Depending on the therapeutic regimen, blood 
_ glucose level determinations are still necessary at least 
twice daily to assess control. Furthermore, it is now time 
for the glucose levels to be below the surgical zone and 
nearer normal. 


FLUID AND ELECTROLYTES 


arenteral administration of fluids and electrolytes 
deserves further comment. A liter of 5% dextrose and 
water contains 50 gm of dextrose (200 calories). Thus, even 
several liters supply less than the necessary daily caloric 
intake and a surprisingly modest amount of sugar. Hyper- 
-glycemia should not be attributed to fluid administration 
„alone, since glucose distributes in 40% of the body water 
and is rapidly metabolized or excreted if the renal thresh- 
_ old is exceeded. Hyperglycemia should always be consid- 
ered to represent relative insulin deficiency and not 
glucose infusion alone. 

` The lactate ion is quantitively converted to glucose in a 
‘surgical diabetic with active gluconeogenesis. Thus, 
-lactated Ringer solution is essentially a glucose solution 





with added electrolytes. = 
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id administ 
the surgical patient is a condition that 


needs to be appreciated, but does not assume primacy in 
-the choice of fluid administration. a 


CAVEATS IN THE MANAGEMENT 
OF THE DIABETIC 
Ketoacidosis 


Occasionally, the surgeon may encounter a diabetic, - 
either previously known or unknown, who enters the 
hospital with abdominal pain and marked leukocytosis 
mimicking an acute abdomen. An important differential 
point between an acute surgical abdomen and diabetic 
ketoacidosis is that in the latter the anorexia, nausea, and. . 
vomiting always precede the abdominal pain, which is in 
contrast to that observed in most acute surgical emergen- 
cies. Thus, after history and physical examination, and 
with laboratory confirmation, the diagnosis of ketoacidosis 
can be made and appropriate therapy instituted. Further- 
more, an acute abdomen may precipitate ketoacidosis, se 
both diagnoses should be considered. It has been suggested 
that abdominal pain does not occur as a result of ketoaci- 
dosis alone if the plasma bicarbonate is greater than 10 | 
mEq /liter.** 


Hyperalimentation 


In severely debilitated patients with nitrogen wasting, 
hyperalimentation may be instituted. If the blood glucose. 
level rises above 200 to 250 mg/100 ml, intermediate insulin _ 
should be administered to provide anabolism. If, in t 
special situation, around-the-clock provision of large 
amounts is used, a divided dose is necessary. The use of Sto _ 
12 units of intermediate insulin at 8 am and 8 pM is an. 
appropriate starting point. Blood glucose levels should be 
obtained 8 to 12 hours after administration of insulin to 
assess the effectiveness of therapy. 






Severe Trauma 


Severe trauma produces an outpouring of contrainsu!in 
hormones and probably some unknown factors that may 
produce severe insulin insensitivity. Frequent monitoring 
of blood glucose levels will allow prompt treatment during 
this stress state. Initiation of treatment with 16 to 20 units 
of intermediate insulin with supplementation of regular 
insulin is helpful in an attempt to reduce severe catabolism. 
As the patient’s condition improves, insulin antagonism 
will abate, and insulin requirements will fall. 


Pregnancy, Diabetes, and Cesarean Section 


During pregnancy, insulin requirements may rise 
twofold to threefold. However, immediately on delivery, a 
marked sensitivity to insulin occurs. On the day of cesarean 
section, the insulin administered should not exceed one half. 
the prepregnancy dose and blood glucose levels should be © 
obtained on the patient’s entry to the recovery room and 
subsequently throughout the day. If the patient did not 
require insulin prior to pregnancy, she wiil usually not. 
require it subsequent to delivery. oe ea 
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insulin in the Infusion Bottle 


Although controversial, insulin in intravenously admin- 
istereé fiaids is rot usually recommended since (1) variable 
amounes will be absorbed by the glass and tubing, (2) fluid 
may be adminis-ered at varying rates, and (3) incompati- 
bility with other materials added to the intravenously 
adminstered soution may be present. Thus, even during 
continzous intravenous infusion, we recommend the subcu- 
taneous route for insulin administration. 


Hypoglycemia 


A veriaty of factors may produce hypoglycemia during 
the perioperati-e period. The symptoms of confusion, 
tachyeardia, anc peripheral vasoconstriction should not be 
mistaker for hypovolemia, septicemia, or pulmonary embo- 
lus. If taere is any question, dramatic reversal of the 
symptems should occur with the administration of one or 
two armpales of 50% dextrose and water. A large study of 
surgical patients with diabetes has shown how rare is the 
oceurrene of hypoglycemic reactions in the postoperative 
period’ Of a total of 2,000 insulin-dose days, the incidence 
of signifieant hypoglycemia was 0.8% after the use of 
intermeciate insulin only. The highest incidence (1.5%) 
occurred when the combination of intermediate and 
regular insulin supplements were administered. These 
reactiens were observed in the first two postoperative days 
when the indications for regular insulin supplements 
should have beea decreased. Thus, frequent monitoring of 
the bleoc glucose level provides a method to prevent these 


hypog-ycemic reactions. 
Urine Glucose Testing 


Although very popular, the use of glucose tests as a guide 
to insalin administration (sliding scale) is unreliable. In 
diabet cs, as wel as in any surgical patient with diminished 
renal perfusion, there may be a decrease in the glomerular 
filtratior rate, cllowing less glucose to be brought to the 
tubules “or reabsorption. As a result, glycosuria may be 
presert enly at very high blood glucose levels. 

Amocher probem is with urinary retention, in which the 
urine obtained for analysis may represent a composite 
from £ variable span of time. Furthermore, many diabetics 
may not empty the bladder each time they void. Although 
catheterzation will overcome this problem, its avoidance is 
obviowslr desireble because of the susceptibility of these 
patients to urinary tract infection. 

Wita che tes-ing of urine glucose by various methods 
(Clinites:, Clinistix, Diastix, and Tes-Tape), a 23% inci- 
dence of falsely high and a 33% incidence of falsely low 
tests Lave been observed. Another potential problem is 
drug iaterferen-e with various testing methods. For exam- 
ple, artidiotics such as penicillin G potassium, streptomy- 
cin, cHlesamphenicol, and cephalosporins cause a positive 
Clinitest reactien, while ascorbic acid causes falsely low 
values by Tes-Tape or Clinistix. 


Sliding Scale 


As mentioned above, the use of urine glucose and regular 
insulim coverag? is fraught with error. An even greater 
problem arises because of tke short action curve of regular 
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insulin. In Fig 4, the time relationship of regular and 
intermediate insulin on various metabolic events is shown. 
After the administration of regular insulin, the inhibition 
of lipolysis, proteolysis, gluconeogenesis, ketogenesis, and 
promotion of glucose uptake take place. However, after 
about six hours, the insulin has little effect on these 
processes. If regular insulin is not again administered, 
escape from its beneficial effects will occur. A particularly 
undesirable situation is the administration of regular 
insulin only when glycosuria occurs. This means that 
catabolism must occur before insulin is given rather than 
the more desirable situation of prevention of catabolism. If 
an intermediate insulin is used, a more constant regulation 
of intermediary metabolism occurs throughout the full 24- 
hour period. 

The key to good control of any diabetic patient is careful 
monitoring. The potentially rapid changes in the condition 
of the surgical patient may affect his or her metabolic 
state. Guidelines have been presented, and caveats have 
been outlined for the managing physician. Adherence to 
these suggestions may not be the easiest course, but, if 
followed, a more satisfactory end result for the patient will 
be accomplished. 


Alexander Marble, MD, and George Cahill, Jr, MD, reviewed this manu- 
script. Howard Goldstein, MD, is the originator of the “staircase” phenom- 
enon concept. Christine Delanjian provided secretarial assistance. 

This investigation was supported by Publie Health Service grants AM- 
15191 and AM-05077. Dr Rossini is a recipient of the Capps Fund Award 
from Harvard University. 
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Betore prescribing. see complete prescribing information in SK&F 
literature or PDP. The following is a brief summary 

DESCRIPTION 

Ancet® ( sterte cefazolin sodium. SK&F)}is a semi-synthetic conc. 
Sporin for parenteral administration. itis the sodium salt of 3- ([(5 

methyl- 1.3, 4thiadiazol-2 SO a -8-0x0-7-{2-f1 “etrazol 1 -yi 
acetamido}- -tha-1-azabicyclo[4. 2.Q0joct-2-ene-2-carboxylic acid. The 
sodiumycontant is 46 mg. per gram of cefazolin 

“ACTIONS | 

Microbiology: In vitro tests demonstrate that the bactericidal action of 
cephalosporins results from inhibition of cell wall synthesis. Ancef 1s 
“active against the following organisms in vitro 


Staphylococcus aureus (penicillin-sensitive and penicillin-resistant) 
‘Group A beta-hemolytic streptococci and other strains of streptococci 
‘(many strains of anterococci are resistant) 
Streptococcus pneumoniae (formerty 
si i pNeUMONag) 
“Escherichia coli 
Proteus mirabilis 


Mast strains of Enterobacter cloacae and indole positive Proteus 

{P vulgaris, P. morgani, P. rettgeri) are resistant. Methicillin-resistant 
slaphylococci, serraha, pseudomonas, mima, hereilea species are 
mest uniformly resistant to cefazolin 

INDICATIONS 

Ancel (sterile cefazolin sodium, SK&F) is indicated in the treatment of 
the following serious infections due to susceptible organisms 
Respiratory tract infections due to Streptccoccus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive and penicillin- resistant), and 
group A-beta-hemolytic streptococci 


injectable benzathine penicillin is considered to be the drug of choice 

no icieatment and prevention ol streptococcal infections. inc luding the 
` prophylaxis of rheumatic fever. Ancef' is effective in the eradication 

ot streptococe! fram the nasopharynx. however, data establis hing the 

efficacy. of Ancef inthe subsequent prevention of rheumacic tever are 

not avaiable at present 

Genitourinary tract infections due to Escherichia coli, Proteus 

Mirabilis, Klebsiella species, and some strains of enterobacter and 

enterococci, 

kin and soft-tissue infections due to Staphylococcus aureus (peni- 

ive.and penicillin-resistant) and group A beta-hemotlytic 

ci and other strains of streptococci 

i Bone and Joint infections due to Staphylococcus aureus 


Septicemia due to ra nie ke pneumamiae (formerly D. pneurnan- 
jae}. Slaphylococ ureus (penicilin-sensitive and penicillin-resistant) 
+ Proleds mira Eeenerchia coh, and Klebsiella species 


i Endocarditis due to Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemalytic streptocozci 
Appropriate culture and susceptibility studies should be performed to 
determine susceptibility of the causative organism to ‘Ance 
CONTRAINDICATIONS ; 

Ancef (sterile cefazolin sodium, SK&F} is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics 


WARNINGS 
BEFORE CEPAZOLIN THERAPY IS INSTITUTED, CAREFUL INOLERY 
SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALO- 
SPORIN C DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSITIVE PATIENTS. 
JUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
HRINE AND OTHER EMERGENCY MEASURES, 
There is. some clinical and laboratory evidence of partial cross-atler- 
genicity of the panicillins atid. the cephalosporins. Patients have been 
reported to have had severe reactions (including anaphylexs}to 
Beh drugs 


Klebsiella species 
Enterobacter ae-ogenes 
Hemophilus influenzae 






to drugs, should receive antibiotics cautiously..No exception snoug 
be made with regard totAncet. 





Any patient who has demonstrated some form-of allergy. pariiciilarly. © : ee 





Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 

Usage in Infants: Safety for use in prematures and infants under 

1 month of age has not been established 


PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsusceptible organisms. Careful clinical observation of the patent 
is essential 


When Ancef is administered to patients with low usinary output 
because of impaired renal function. lower daily dosage is required (see 
dosage instructions}. A false positive reaction for gic ose inthe urine of 
patients on Ancef has occurred with Clinitest® tablets solution. 


ADVERSE REACTIONS 
The following reactions have been reported 


Hypersensitivity: Drug fever, skin rash, vulvar pruritus, and easino- 
philta have occurred 


Blood: Neutropenia, leukopenia, thrombocythemia and positive direot:. 
and indirect Coombs tests have occurred oh 


Hepatic and Renal: Transient rise in SGOT, SGPT, AUN and alkalines 
phosphatase levels has been observed without clinical evidence of renal 
or hepatic impairment poa 
Gastrointestinal: Nausea, anorexia, vomiting, diareea, oral can- 
didiasis (oral thrush) have been reported 


Other: Pain at site of injection after intramuscular avirninistration has 
occurred, some with induration. Phiebitis at site of mpection has been 
noted 


DOSAGE AND ADMINISTRATION 
‘Ancef may be administered intramuscularly or intwavenously after 
reconstitution 


Dosage 

in adults, usual dosage for pneumococcal pneu moma is 500 mg. every 
12 hours. In acute, uncomplicated urinary tract inlestions. usual dosage 
is | gramevery 12 hours. In mild infections causediby susceptible 
Gram positive cocci. usual dosage is 250 to 500 mg. every 8 hours 

in moderate to severe infections, usual dosage is 500 mg to 1 gram 
every 6 to 8 hours. ‘Ancef has been adrninistered is dosages of 6 grams 
per day in serious infections such as endocarditis 


Ancef may be used in patients with reduced renal function with the 
Joliowing dosage adjustments. Patients with a creatinine clearance of 
55 ml/min. or greater or a serum creatinine of 1.5 mg. % or less can 
be given full doses. Patients with creatinine cleararwe rates of 35 to 

54 ml/min. or serum creatinine of 1.6 to 3.0 mg an also be given 
full doses. but dosage should be restricted to at least 68-hour intervals 
Patients with creatinine clearance rates of 1110 34 eni_/min. or serum 
creatinine of 3.1 to 4.5 mg. % should be given 1/2 usual dose every 
12 hours. Patients with creatinine clearance rates Omi./min. or jess. 
or serum creatinine of 4.6 mg. % or greater shouldihe given 1/2 the 
usual dose every 18 to 24 hours. All reduced dosase recommenda- 
tlons apply after an initial loading dose appropriate to the severity of 

the infection 


in children. a total daily dosage of 25 to 50 mg. perk. (approximately. 
10 to 20 mg. per pound? of body weight. divided into three or four equal 
doses. is effective for most mi id to moderately sev: infections. Total 
daily dosage may be increased to 100 mg per kg. 645 mg, per pound? 
of body weight for severe infections. Since safety fer use in premature: 
infants and in infants under one month has not been established, the 
use of Ancef in these patients is not recommend 
For additional information.on dosage and adminis’ation, seë package 
erature or contact your SK&F Representative. 
HOW SUPPLIED Sesh 
Ancel (sterile cefazolin sodium, SKEF- ~ Supplied 9 vials.equivaléntic 
250 mg: 500 mg. or 1 gram of cefazolin in Overl ( piggyback") 
Vials for intravenous admixture equivaientio.1 grayvot cefazolin: arid 
in Pharmacy Bulk Vials equivalenta 5 grams or 1O grams of celazolin. 
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A Sovree of Complications After Small ‘Bowel Bypass 


John wW. Hermon, MED; Menelaos Aliapoulos, MD; John Ww. ‘Braasch, MD 


ee À- » Two cases of obstruction of the bypassed small intestine 
i ate jejunoiteal shunt for obesity are presented. These cases 
ustraie the possible failure of radiologic visualization of the 
iructed vowel since no gas traverses this bowel, as well as 
en possible causes—internal herniation and volvulus. A 

‘ cause, intussusception of the blind loop into the colon, has 
reported. Obstruction of the bypassed bowel demands 
al “ttervention and could lead to perforation and peritonitis 
treated. Its prevention involves the closure of all mesenteric 
s at tlie origina’ operation. Surgeons should be aware of 
the sossbil'ty ef these conditions in any patient who has had a 
smail-bowel bypass operaticn. 
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Typa ef the smal) bowel for morbid obesity has been 
“I performed with increasing frequency in recent years 
i w the relatively favorable reports of Scott and 
w' and ochers*> regarding the newer bypass procedures 
that hawe oreserved the ileocecal valve. Many real and 
i complications of these bypass procedures include 
sate problems o? diarrhea, induced hypokalemia 
vleetrolyte imbalances, wound infections and 
deh scere ~phiebitis and pulmonary embolism, enterocuta- 
neous fistulas, hepatic dysfunction, cholelithiasis, oxalate 
usimary “aleuli, and failure to lose weight. Recently, we 
‘have seen two patients with late complications related to 
the axdedel segment of small bowel. 


REPORT OF CASES 


Case bA 39-vear-old woman weighing 139.2 kg was considered 
aeardida for a shunting procedure because of dyspnea related to 
her obesit end because ef her long-term inability to lose wéight 
wehout coesation. In June 1972, the patient underwent small- 
bewa bypass leaving 30.5 em of jejunum and 20.3 em of ileum 
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Case 2. Upright abdominal roentgenogram showing 
levels in distended obstructed bypassed small bowel: 


a 


anastomosed end to end. The excluded loop was closed proximally. 
and anastemosed end to side to the sigmoid colon distally. The- 
mesenteric defects were closed. After operation, the patient's 
weight rea#hed a plateau at 119.8 kg, and she noted two bowel 
movements a day. Seventeen months after operation, abdominal 
pain develsped, which increased in severity over a threee-day 
period. The. patient had bowel movements and flatus until the 
third day ef pain. The abdomen was difficult to evaluate because 
of obesity, out some high-pitched bowel sounds and direct midab- 
pe tenderness were present. The hematocrit reading was 

%, and the white blood cell (WBC) count was 19,000/cu mm, with 
= af oya rokonnak leukocytes and 6% band forms. Abdominal 
roentgenograms were unremarkable, At laparotomy, 500 ml of 
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tree abdominal fuid were aspirated, and a loop ¢ of excludes 





through a mesenteric defect. The loop was reduced and the de 


_ closed. The patient’s recovery from operation was comp icated by 


- lower-extremity thrombophlebitis, which resolved with anticoagu- 
lation medication. ` 
oo Case LA 27-year-old man underwent an intestinal bypass in 
` the Azores in August 1974, at which time his weight was 101.7 kg. 
Kight months after bypass, having lost 15.8 kg, the patient awoke 
one morning with severe abdominal pain. He had eaten cinner the 
< night before and had had his usual bowel movemen:s on the 
previous day. Qn examination, his abdomen was tender and 
» distended, 
The hematocrit reading was 49%, and the WBC count was 
--12,100/eu mm, with 69% polymorphonuclear leukocytes and 2% 
band forms; The upright abdominal roentgenogram showed air 
~ fluid levels with a distended small bowel (Figure). At laparotomy, 
oo. many loops of tensely distended small bowel with a diameter of up 
to 12 cm were evident. Aspiration of the bowel yielded 3,000 ml of 
_ yellow fluid. A 360° volvulus of a portion of the excladed loop 
ound the anastomosis of the small bowel to the sigmoid was 
en. The proximal jejunal segment measured 91.4 em and had 
been anastomosed end to end to the distal ileal segment, which 
. measured 91.4 cm. This bowel was not distended. The volvu- 
lized segment: was of questionable viability and was therefore 
cted. The sigmoid colon was closed, and the distal end of the 
ining excluded loop was brought out as a mucocutaneous 
la. Se eral mesenteric defects were closed. The patient's 
ery from this operation was complicated by a superficial 
wound infection that resolved after drainage. Two months later, 
us fistula was disconnected, and the bypassed bowel was 
nasto osed to the cecum. 


COMMENT 


irgeol ‘must be familiar with the possibility of an 
bdomen related to the excluded small-bowel loop 
ypass:.operation. Bypass procedures are being 
-per ormed quite frequently, probably more than 1.000 each 
year in the United States. 




































‘This article points out the very real possibilities of mechanical 
structive problems when a major portion of the small intestine 
is excluded i in the treatment of morbid obesity. Roentgeaographic 
ings may not be helpful since the characteristic dilated small- 
estinal loops with air fluid levels may not be present. These 
ere apparent in one of the two cases presented. It is unlikely that 
gas formed by bacterial organisms since the major gas- 
‘coliform organisms are rarely present in the excluded 
tinal limb. It is much more likely that preexistent reflux of 
ngested gas is trapped when mechanical obstruction oecurs. The 
ticle supports the superiority of the Payne (end-to-side) jejuno- 
‘ileal shunt, since only one mesenteric defect is thereby created. 
r a would also take strong exception to the conclusion that closure 











954 ` Arch Surg—Vol 111, Sept 1976 





herniation through a mesenteric defect, ae ‘and i 








intussusception. Herniation through a mesenteric defect, 
as in ease 1, may occur when a potential oe is left. 
unclosed or when a closure opens. In patient 2, volvulus 
occurred around the anastomosis of the smal bowel to the- 
colon. In this instance, no effective closure of any of the 
mesenteric defects had been achieved, thus allowing the 
freedom of motion necessary to allow volvulas. The oceur- 
rencé of intussusception of the blind loop inte the col on has 
been reported i in two of 52 patients in one series." 

Difficulty in evaluating an acute abdomen after a 
patient has undergone a bypass procedure stems from 
residual obesity and from the fact that the bypassed bowel _ 
is removed from the fecal stream and may noi de visualized 
on the roentgenogram despite obstruction {ease 1). The 
upright abdominal roentgenograph of patient 2 showed air 
fluid levels (Figure), presumably formed by enteric bacte- 
ria. The differential diagnosis of gallbladder disease and 
oxalate ureteral calculus, both of which are:commoner in 
patients who have had a bypass operation than in the 
general population, must be considered. Incarceration of 
small bowel in a ventral hernia is also a possibility. 
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Invited Editorial Comment 


of all mesenteric defects is essential. For many years we have 
accepted the doctrine that large mesenteric defects are probably 
more safely left open and that only the small defects present a 
serious hazard of potentially lethal complications. I apply this 
principle in all intestinal surgery and would take strong issue with 
the traditional teaching that all mesenteric defects must be closed. © 
In fact, with the Payne shunt, the mesenteric defect is almost 
entirely covered by peritoneum, which clearly minimizes adhesions 
and permits free movement of small intestine through. the. 
defect. 

E. R. Woopwarp, MD 

Gainesville, Fla 
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es, two different techniques of duodenojejunos- 
jloyed as an alternative to an insecure closure of 
duodenal stump.” The arrangements are either 
stomy Roux-en-Y or isoperistaltic jejunal interpo- 
; sition. A sihgls-layered suture line is employed. The ampulla of 
a ris wsualized during the construction of these anasto- 

moses. ; addition to obviating a tenuous stump closure, this 
~~ the theoretical advantage of providing internal 
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arring of the duodenum resulting from peptic 
leer disease poses. a number of technical difficulties 
collectively covered by the surgical jargon “the 
gocenal stump.” The difficulty is twofold: the 
prook is the hazardous dissection, since cicatriza- 
‘tion may «isslace, distort, involve, or obscure neighboring 
! ital etruccures; the secend difficulty lies in performing an 
adequate sloaure of the duodenal stump from lack of space 
-for phiciagisatures, since the suture line may encroach on 
the entrarces of the bile and pancreatic ducts. There are 
many i ingenieus techniques in the surgical armamentariam 
; ‘desigaeć so deal with this specifie situation. Principles 
o involved waage from “borrowing” tissue from the 
i | pancreatic eapsule or the fibrotic ulcer bed to form a 
 peinfercing cuter suture line,’ Phat a controlled fistula 

-by means of catheter duodenostomy,'? or “patching” with 
~~ serosa from 2 loop of jejunum,’ gallbladder; or omentum." 
An alte*ratve approach is to perform vagotomy and 

- gastroducdenostomy, gastrojejunostomy, or resection of 

the antra mucosa, preserving the serosal and muscular 
erg tc oe used for closure.’ These techniques enable 
_ the surgecn to deal withall but the most severe form of the 
z probl sm, whieh arises when the duodenum has to be 
transéct2e asd the ulcer abuts on the ampulla of Vater. The 
eases herein reported illustrate the application of duodeno- 
-jejunost terry as a np alternative method of dealing 
' with ihis narticularly difficult situation. 


REPORT OF CASES 


Cass l-4 -year-old veteran with a history of duodenal ulcer 
-disease axcsteroid therapy for rheumatoid arthritis had exsangui- 
nating hermerthage refractory to nonsurgical treatment. On the 
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ligature, it was on ed that the distal ae of the alee 
abutting on the ampulla of Vater: Vagotomy and antr 
(Billroth IE) was then performed, with transection: of the du 
denum at the level of the ulcer. To deal with the duodenal stump, a 
Roux loop of jejunum beginning 40 cm from the ligament of Treitz, 
was anastomosed to the open end of the duodenum, end-to-end 
with a single layer of 4-0 silk. A probe was placed through th 
ampulla inte the common duct while the juxta-ampullary part of 
the anastoraesis was performed. The continuity of the small b 
was restored by an end-to-side jejunojejunostomy (Roux-en. 
[Fig 1]}. Reeovery was uneventful. When seen six months after 
discharge, sie patient did not have any digestive symptoms. 

Case 2.—A 67-year-old farmer had a five-year history of peptic 
ulcer symptoms. Results of radiological examination (Fig 2): 
showed a pestbulbar ulcer that had increased in size in the year, 
since its disvovery. 

Endoscopy showed that the duodenal bulb was normal, but | 
organic narrowing of the second portion of the duodenum. pres 
vented the eadoscope from passing beyond the ulcer, which had-an 
appearance “suspicious of malignancy.” At operation, an indu- 
rated mass was found in the region of the head of the panéreas. 
Duodenotomy through the stenosed segment revealed a penetrat- 
ing duoderal ulcer with recent evidence of bleeding. Results of 
multiple transduodenal needle biopsies of the indurated pancreas. . 
were negative for malignancy. The ampulla of Vater was iden~ 
tified just distal to the ulcer, but no obstruction was encountered 
in exploring with a probe into the common duct. Vagotomy and. 
antrectomy ‘were then performed. A 10-cm loop of jejunum, about. 
40 cm from. the ligament of Treitz, was brought up throu no 
avascular space in the transverse mesocolon and interposed 
between the duodenum and stomach (Fig 3, right). The duodeno- 
jejunostomy was performed with a single layer of fine silk In a’ 
manner simlar to that in ease 1. This patient had an uneventful 
postoperative course. A follow-up roentgenogram (Fig 3, left) was- 
obtained 18 months after the procedure, at which time the patient 
was symptom-free. 





COMMENT 


Jejunal- interposition (the “Henley’ loop”) is usually 
performed as a remedial operation for pestgastrectomy 
symptoms; notably for dumping or bile reflux gastritis, 
although Eedenstedt’ also employed this procedure on 27. 
patients as a primary operation for duodenal ulcer. Duode- 
nojejunostamy Roux-en-Y has been used for injuries of the 
duodenum after trauma or resection of nearby neo- 
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duodenojejunostomy. 





























plasms."' Most of the recent reports describe the use of the 
Roux loop only for serosal patch purposes.’ 
. A noticeable advantage of duodenojejunostomy in 
dealing with the transected duodenum is the avoidance of a 
tenuous stump closure, which is fraught with risks of 
“encroachment on the distal part of the common bile duct. 
Mucosa-to-mucosa healing is more direct than mucosa-to- 
serosa healing, an important consideration in preferring 
duodenojejunostomy to “patching” with serosa from a loop 
of bowel or the gallbladder. The Roux-en-Y duodenojeju- 
nostomy has the additional theoretical advantage of peri- 
staltic transport of bile and pancreatic juiee in both 
directions away from the critical suture line, the Roux loop 
. serving as an internal drainage system. The fear that this 
~osets the stage for development of the Mann-Williamson 
ulcer is probably unfounded, since liver function impair- 
ment-and gastric hypersecretion secondary to malabsorp- 
“tion play important roles in the cause of such ulcers." 
Postoperative metabolic studies in our patients with Roux- 
‘en-¥ duodenojejunostomy did not reveal any evidence of 
-malabsorption or hypersecretion. 
~ It should be pointed out that gastroduodenostomy (Bill- 
-roth I) achieves the same goal with similar advantages." 
Some maintain that even after extensive dissection of the 
stomach and duodenum, gastroducdenostomy ean still be 
~ performed without undue tension, provided the duodenum 
. ls adequately mobilized. We find that a technically perfect 
‘duodenojejunostomy is more readily achieved than a 
gastroduodenostomy under such circumstances. In any 
case, we suggest the interposition of an isoperistaltic loop 
of jejunum whenever any doubt of tension exists. 
Although most of the technical difficulties encountered 
during operations for postbulbar uleers can be dealt with 
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Fig 1.—Left, Postoperative barium-contrast roentgerogram (case 1), showing arrangement of Roux-en-Y jejunal bop. Right, Site of 


Fig 2.—Preoperative barium-contrast roentgesogram (case 2), 
showing postbulbar ulcer in region of ampulla of Vater. 
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-d i Postoperative barium-contrast roentgenogram (case 2), showing functioning interposed jejunal loop. Right, Sites 


section @f tae duodenum in the ampulla of Vater remains a 
special. grovlem. We suggest that if a technically sound 


arriec ou, duodenojejunostomy Roux-en-Y or jejunal 
nterpee tion are safe alternatives for this extreme situa- 
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Invited Editorial Comment 


Doctors Chung and DenBesten have called our attention to the 
possible usefulness of duodenojejunostomy in the management. of 
the difficult duodenal stump. While this technique may be a novel 
one as an initial maneuver in the course of a resection, it has been 
frequently utilized with variations in the management of postgas- 
trectomy: syndromes. 

I am reluctant, however, to accept the statement that this 
procedure is “a superior alternative method of dealing with this 
particulasly difficult situation.” 

While *t has obviously been successful in their hands, and while 
it does olviate some of the disadvantages of the standard: Billroth 
Il, which are associated with the blind afferent loop, it prolongs 
the operating time, requires an additional anastomosis, and | 
increases the possibility of marginal ulceration. 

The best way to deal with a difficult situation is to avoid it. Tf. 
this problem was recognized early in the procedure, closure of the 
duodenotomy with vageetomy and gastroenterestomy might ha 
been the best compromise between safety and effectiveness. 

Nevertheless, if a distal resection is performed under such 
circumstances, I find it difficult to conceive anything simpler or 
safer than catheter duodenostomy. Even with the most dificult 
duodenal stump, mobilization of the anterior duodenal wall will 
permit duodenal closure with sutures that are inserted into those 
same posterior structures that would be used for the described 
jejunal stiastomosis. 


Groree L. Narpi, MD 
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On the surgical service 
Mixed infection’ may not 
‘equire.mixed thera 
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*due to susceptible strains 
of indicated organisms 


moe 








and gram-ne 
With one 


*susceptible strains o 










—‘Indicatioas, Pemarily for treatment of infections due to susceptibie strans of 

Pseucomaras aeruginesa, Proteus species (particularly incole-pcsitive 
tains). sn certain Escherichia coli. Clinical effectiveness has been demon- 
rated ir. he following mfectiors when due to these organisms: Severe 
steric. ar ectons and septicem a; genitourinary tract infections incuding 
hose dus to We/sseria gonorrhoeae, Enterobacter, and Streptocaccus 
talis riterscoccus); acuta and chronic respiratory infections (though clini- 
-eal-ineprowemest has been shown, bacteriologic cures cannot be axpecced in 

‘patierts wita chronic respiratary disease and cystic fibrosis); soft-%ssue infec- 
tions. Also ndecated in the followng infections due to susceptibie anaerobic 








bacteria: Septitemia; lower respicatory tract infections such as empyema, 


anaerabic. meumonitis anc lung abscess; intra-abdominal infections such as 


om petitonitie and: intra-abdominal abscess (typically resulting from anazrobic 






fganism. “esient in the normal gastrointestinal tract); infections ef the 
femala pelws and genital tract such as endometritis, pelvic inflammatory dis- 
‘pase, pehac abscess and salpingitis; skin and soft-tissue infections 
~ Although erdicated primarily m gran-negative infections, activity against gram- 
Dositive crganiams should be kept in mind when both gram-positive and gram- 
negative orzanisms are isolated (see Actions). 
In-in’ectiows gue to certain susceptible strains of Ps. aeruginasa, clinical 
efficacy ray be enhanced by combined therapy with gentamicin sulfate an full 
therageutic’dosages (see gentamicin sulfate package insert). 
NOTE: Durmég therapy sensitivity testing should be repeated frequertly to detect 
the possin® emergence of resistatt organisms. 
Acticns: Olgasisms found tobe susceptible #7 vitro include: GRAM -NECATIVE 
ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr morgani, Pr. re*tgeri, 
Pr vetgar?’, ù coli, Enterebactar spp, Salmonella spp. Hemwphilas in- 
fluerzae defeseria spe. Bactercides spp. and Fusobacterium spp. 
GRAM-POSTIVE ORGANISMS — Staphylococcus aureus (nonpenicilinase 
producing). Saph. albus. Diplozeccus pneumoniae, beta-hemalytic strep- 
tococei, S% æecalis, Clasiridium spp. Peptococcus spp, and Peptastrep- 
ftocoscus DD 
in vatro semerzism between Geopen and gentamicin sulfate has 
< peen-dercasteatec for certain strains of Ps. aeruginosa. 
Some newy emerging pethogeniz strains of Here/fea, Mima, 
Chtrebacter, md Serratia nave also shown i vitro suscep- 





‘le ine-the presence of penicillinase. Most Klebsiella 
asistant. Some strains of Pseudomonas have 










peniedllir: 
dividuale 


‘history of “penicillin hypersensitivity reactions: 
ed severe ypersensitivity reactions. when treated- 
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(DISODIUM CARBENICILLIN 
tom, 2-0M, 3-gm, and 10-9 vials 
_ fortreatmentof 

infections due to anaerobes 
























ative aerobes 


antibiotic 


f indicated organisms 













with a cephetosporin. Before therapy with a penicillin, careful inquiry should 
made concerning previous hypersensitivity reactions. to penicillin 
cephalosporns, and other allergens. If an allergic reaction occurs, appropriate 
therapy shculd be instituted and discontinuance of carbeniciltin therapy con 
sidered, uriess the infection is life threatening and only amenable: to. 
carbenicillir. therapy. The usual agents (antihistamines, pressor amines, and 
corticostere.ds) should be readily available. f i 
SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE. EMER: 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. . 
Precautions: As with any other potent agent, it is advisable to check 
periodically for organ-system dysfunction, including renal, hepatic, and hena- 
topoietic systems, during prolonged therapy. Emergence of resistant organisms, 
such as Kéahsiefla spp and Serratia spp, which may cause superinfection, 
should be kept in mind. Each gram contains 4.7 mEq sodium; in patients where 
sodium resetiction is necessary, such as cardiac patients, periodic electrolyte 
determinations and monitoring of cardiac status should be made. Ina few pa- 
tients recewing high doses, hypokalemia has been reported: periodic serum 
potassium determinations should be made and corrective measures should be 
implemented wher necessary. As with any penicillin preparation, an allergic 
response. icluding anaphylaxis, may occur, particularly in a hypersensitive in- 
dividual. Cases of gonorrhea with a suspected primary lesion of syphilis should- 
have darkfield examinations before treatment. In all other cases where concom}- = 
tant syphiis is suspected, monthly serological tests should be made for a 
minimum @f 4 months. = 
Intramuscular injections should be made well within the body of a relatively 
large musce (not into the lower and mid-third of the upper bd and-aspiration:. 
is necessaty to help avoid inadvertent injection into a blood vessel, Intravenous: 
infusion sitguld be given as slowly as possible. Reconstituted solution should 
be discardid after 24 hours if stored at room temperature, after. 72 hours if 
refrigerated. The maximum recommended dose is 40 gm per day 
intramuscular injections should not exceed 2 gm per injectio 
_ Adverse Reactions: Hypersensitivity Reactions— Skin rashes 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gast 
intestinal Disturbances—Nausea. Hemic and Lympha 
Systems— Anemia, thrombocytopenia, leukopenia, neutropenia 
and eosinophilia. Blood, Hepatic, and Renal Studies—SGO' 
and SGPT elevations have been observed, particularly in childr 
To date, no clinical manifestations of hepatic or renal-disorder 
have been demonstrated. CNS — Convulsions or neuromuscular ir 
ritability could occur with excessively high serum levels. Other— 
Pain at the site of injection, rarely accompanied by induration, in 
uremic patients receiving high doses (24 gm/day), hemorrhagic 
manfestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Ve/a Irritation and 
 Phtebitis—Particularly when undiluted solution is injected 

© directly into the vein. 

- How Supplied: Available in l-gm, 2-gm, 5-gm, and 10-gm vials. 
aac prescribing or administering, see package circular 

or POR. 
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Since 1936 successive models of Harvey 
sterilizers and ultrasonic cleaners have 
represented “he most advanced sterilization 
systems available. Today's models are 

no exception. 


The brand new 5000 and 6000 Chemiclaves 
are the first fully automated Harvey sterilizers. 
Furthermore they offer the shortest sterili- 
zation cycles ever...just 20 minutes’ And as 
with previous Harveys, Chemiclaves do not 
dull cutting edges, rust or corrode instru- 
ments, weaken solder joints, remove temper, 
or saturate or scorch soft goods. The 5000 
Chemiclave is primarily for office use, while 
the larger 6000 Chemiclave is ideal for group 
practices, clinics, hospitals and institutions. 


The 100 and 200 Vibracleans offer features 
not available on any other ultrasonic cleaners. 
The 200 Vibraclean even includes variable 
energy selection. And both models are whis- 
per quiet. The four-quart 100 Vibraclean is 
large enough for most users. The six-quart 
200 Vibracleén is perfect for laboratories and 
others who require larger capacity. 


Send for our complete sterilization systems 
brochure. After 40 years it's still brand new. 


“Exclusive of pressure rise time,which will vary. 




























mas lend themselves to isolated chemothatipettic 
Ferfusion is attractive because one can deliver 


are eviewing 20 patients treated between 1960 and 197 
perfusion. Melphalan (i-phenylalanine mustard) 
: ot choice. Eleven of the 20 patients had previous 
ileal reatment. Three of the 11 patients are still alive from 27 
‘postpertusicn. Eight died after an average survival 
amenths. Of the seven patients who underwent perfu- 
nary therapy, four patients are alive from 25 to 76 
pestrertusion, and three died after an average survival 
‘of 4smenths. 
There ix drect correlation between stages and levels of 
metanoma aed perfusion and prolonged survival time. 
rh Sergi: 961-962, 1976) 








ince tae original description of isolation perfusion for 
aignent melanoma of the extremity in 1958 by 
sh st al? others héve endorsed this therapeutiz tech- 
ae.” 4 cencentration of cytotoxic drugs, approximately 
ght toten cimes greater tian that tolerated systemical’y, 
p be delivered by. elesed perfusion to the involved arza 
, h lese danger of systemic toxicity. As a resuit, less 
radical weseetions can be performed with favorable resu ts 
and che weed for amputation is reduced. The technique is 
especially useful when the primary or recurrent lesion is 
separate b7 some distance from the major draining lymph 
“nodes, such as in the foot or hand. 
‘Surges! sreatment previously has involved wide loeal 
xeisior with or without resection of the draining nodal 
system. However, the intervening vascular and lymphatie 
- ehame’s coald still harbor tumor cells. Perfusion chemo- 
- -therapy 6 directed towarc such “in-transit” cells. In tais 
resort we oresent the experience of the University of 
T Peejtea Hospital from 1960 to 1973. 
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SUBJECTS AND METHODS 


Twenty patients, six men and 14 women, ranging in age from 28. : 
to 77 years,ainderwent isolation perfusion chemotherapy either i in 
conjunction with extirpative surgery or as a staged ‘separate : 
procedure. Sighteen lesions were on the lower extremity and wo 
on the upper extremity. None of the patients had clinical or- 
laboratory «videnee of distant metastases at the time of: perfusion. 
Eleven of the 20 patients had previous surgical treatment. The 
other nine underwent perfusion as an adjuvant to the ‘initial 
treatment. Of the 21 perfusions performed (one patient was - 
perfused twice) 20 were with melphalan (L-phenylalanine mustard, > 
Alkeran) atid one was with methotrexate. The perfusion time 
varied fror: 45 minutes to two hours, and was accomplished with 
the use of a disposable perfusion setup including a disposable 
bubble oxygenating device. Flow rates were maintained between j 
100 and 40€ ml/min without the benefit of a heat exchanger. When 
a lymph nade dissection was performed, it was done antecedent to: 
the perfusion, while the excision of the primary lesion occurred : 
after the perfusion. Melphalan was administered in a dosage of 90 
to 100 mg/sq m for the lower extremity. The dosage for the upper 
extremity was reduced to 60 mg/sq m. In general, the.dosage was 
reduced fer those over 60 years of age and those with light 
complexions or a history of sun sensitivity. The medication was 
usually given after perfusion had been established for 15 minutes. 
It was given in three or four equally divided aliquots. The limb was 
isolated by a tight tourniquet above the level of perfusion. On 
completion of a perfusion period, the limb was thoroughly washed. 
with a minimum of 5,000-ml of physiologic saline solution until the 
returns were almost clear. The pump oxygenator system required © 
a “prime” of 1 to 2 liters of saline. Systemic heparinization (1 mg/ 
kg body weight) was employed without reversal at the conclusion 
of perfusion. Following perfusion, the vessels were repaired i in the 
standard manner with 5-0 silk interrupted sutures, 


RESULTS 


All patients demonstrated some postperfusion swel 
Erythema with a variable degree of desquamatio 
exhibited in 17 of the 20 patients. Postoperative woun: 
infections developed in only three patients. There was a- 
leukopenia in every patient, the total white blood cell count 
falling below 50% of the initial value in 10 of the 20 
patients. These returnéd to normal prior to the period of ooa 
discharge, usually within two weeks of the perfusion: * 
Long-term complications were minimal. One patient had 
decrenscl sensation in.the foot of the perfused extremity. 
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: Unknown >.. 
‘Alive (No =" 7): 


à : : 72 me (stage ag z : 87 mo (stage 7 See 70 mo (Stage ~ 
: Perfused for eS Hi, level 3) Joe A devel 4) ie Shon D ideve?) 


recurrence (n= 3) 


Perfused as 53 mc (stage 55 mo (stage 
adjuvant (n = 4) Ri, evel 2) 1, level 4) 
76 mo (stage |) 
25 mo (stage 
ane : l, level 2) 
Dead (N =11)* 4 mo «stage Hil) 35 mo (stage 5 me (stage I) 
“Perfused for 120 mo (stage H, level 4) 28 mo (stage. il} - 
recurrence (n = 8) ni) 21 mo (stage Ii) 
aed 19 no (stage Ii) 
ees Postoperative death 
‘x Perfused as 39 mo (stage 39 mo (stage |) 
adjuvant (n = 3) |, level 5) 24 mo (stage |, 
: level 4) 











o*Fwo patients lost to follow-up. 
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Fig 1.—Pathologic leveling of melanoma. 


Clinical Staging of Malignant Melanomas 
: ging 9 Pathologic Leveling of Malignant Melanomas 
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- Fig 3.—Patient classification based or pathologic leveling, 
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dication, valiz. ‘or. perste 
major -neurologic deficits. resulted, One 
amently sustainec an intraoperative myocardial 
AL and died on ‘the first postoperative day. 

il avai 2 pathologic specimens were reviewed, and in 
ases original tissue blocks were recut in order to 
_ascertair che level of invasion according to the criteria of 
-Clatk et.al Gig 1). Clinical staging was done according to 
methods of the M. D. Anderson Hospital: 

Stage Description 

Superficial 

PYimacy melanoma 

Local securrence or metastases 

n 3 cm of primary site 










3 Disan metastases 







raph ‘de kok ement and four had Soe. 
al lymph nodes at the time of perfusion. In the 















ee snd lacs were me 4, 
11 patients who died, three were perfused as 
therapy, while eight were treated for recurrence. 
of these patients had proved abnormal nodes aad two 
iopsy-əroved normal nodes, while the remaining 
ven hac ne nodes sampled at the time of perfusioa. Two 
hese patents were classified as stage III, six as stage 
and bree as stage I. 
wo cf the. original 29 patients are lost to follow-up, and 
co are unavailable for evaluation. Of those patients 
ad frori taeir disease and able to be classified according 
Obkirk’s levels, all were either level 4 or 5. 
Wher pasients were classified according to slinieal 
x stages, Fere was little preċictive value among stages I, II, 
Cori, the percentage of patients who died varying greatly 
(Fg 2). Cu the other hand, the correlation of postperfusion 
survivorsaip based on leveling reflects a far more aecurate 
conditicr: (Fig 3), such that all patients classified as level 2 
or 3 are sucviving presently, while half of those judged 
` level 4 a<ve succumbed to their disease. The one patient 
juéged.eel5 at the time of his perfusion has likewise died. 
These caca,.while not representative of a large series, do 
_-eilect a ¿rend of survivorship after perfusion. 


COMMENT 


© of perfusion as an adjuvant or staged precedure 

















in the teeatment of the patient with melanoma of an 
~~ extrem tz Is of proved efficacy. At clinical stages I, H, and 
I, McErice and Clark’ state that there is a definite 
~-Inerease n ‘ive-year survivorship when perfusion is added 
to: whatever modality of therapy is employed. No such 
benefice a edditive 


effect is noted in stage IV patients. 































































Krementz and Ryan‘ state an added 15% five-year survi- 
vorship for those with stage I melanoma when p fooni is 
used at the time of surgery. 

It is important to allow the lesion to remain in. 
throughout the course of perfusion therapy, prima 
prevent excessive leakage of the perfusate throt 
open wourdl. General experience indicates tha 
survival, should one be needed, is not advers 
by a previeus perfusion. 

It is equally important to monitor and asert i 
of leak frem the perfusion site, sine potent 
drug quantities are employed in these prepar 

We have found the use of a collimator place 
heart after injection of 20 microcuries of iodina 
serum albumin particularly beneficial. We con 
sion as long as the cumulative escape does not ex 
of the total administered dose. It is well to keer 
also that che drug dosage should be varied 
downward in consideration of age, skin colori 
sensitivity. ; 

Leveling as described by Clark et al’ is a more accurate 
prognostieator of survivorship than clinical staging. ‘Good 
results are anticipated for those patients with disease 
confined to levels 2 and 3, and generally poor results, 
despite perfusion therapy, with those at level 5. Al though 

this is only a preliminary series, it indicates the need for” 
the use of histologic leveling, and not clinical staging, along : 
with aggressive perfusion therapy in the management of | 
extremity melanoma. L 





Nonproprietary Names 
and Trademarks of Drugs 


Iodinated £ 125 serum albumin—Albumotope 1-125, IHSA I 125. 
Melphalan—Alkeran. 
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Ld Mal perforans is a chronic foot ulcer commorly found in 
betics with neuropathy. Although it will often respond: to 
servative measures, recurrence is frequent and brings with it 
tisk of spreading infection and serious destruction of tissues. 
rgical treatment of seven patients, based on excision of the 
stal metatarsal bone (five patients), or excision cf the distal 
ietatarsal and amputation of the first toe (two patients), gave 
itisfactory results and is indicated to achieve long-term heal- 
fk Special shoe, designed to remove pressure from the 
iealing areas as well as from potential new pressure points, 
s used in the last four patients. 
~ (Arch Surg 111:964-968, 1976) 





M: perforans is a chronic ulcer of the foot related to 
areas of pressure, found only in patients with pe- 
ripheral neuropathy. It occurs most commonly in patients 
with diabetes mellitus. Many forms of treatment have 
been suggested for this lesion. Prolonged bed rest, regular 
paring of callous skin, and the wearing of molded shoes 
frequently lead to local improvement. Episodes of minor 
infection with cellulitis and increased discharge cre usually 
controlled with antibiotic ‘therapy. When these conserva- 
tive. measures fail and the lesion persists, surgery should be 
onsidered in the hope of achieving permanent healing. 


‘SUBJECTS AND METHODS 


nts with mal perforans, six were men and one was 
ir ages ranged from 45 to 64 years. The duration of 
varied from six weeks to one year. Several of the 
experienced previous ulceration in the same location, 
: orary healing. Five had the classical variety, located on 
ł sole. over ‘a prominent metatarsal head. In two patients the 

chronic uleer was found on the medial aspect of the first metatar- 
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Surgical Treatment of Mal Perforans 


sophalangeal joint, over a prominent bunion. All patients had 
diabetes mellitus and overt peripheral neuropathy with diminu- 
tion of pain, position, and vibration sense. Every patient had one 
or both ankle pulses present. Where any doubt existed regarding 
the adequacy of the peripheral circulation, a femoral arteriogram 
was performed. This confirmed the patency of either the posterior . 
or anterior tibial arteries in all cases: In this group of patients, 
prolonged conservative measures had failed, or were inapplicat 
because of poor hygiene (case 4). 

The treatment described is based on removal of an approp 
segment of bone to relieve all pressureon the ulcerated area 
the patient under general or spinal anesthesia, the foot is prep 
and draped to the level of the ankle joint. For surgery on: l 
second, third, and fourth metatarsal bones, a dorsal incision is 
made directly over the bone, extending from the base of the toe. 5 
to 6 cm proximally (Fig 1, left). The soft tissues are divided by. 
sharp and blunt dissection, with meticulous hemostasis. Damage 
to the plantar digital arteries must be avoided to maintain 
vascularity of the toe. The metatarsal head and distal 1.5 to 2cm of 
the shaft are freed subperiosteally amd the bone divided (Fig ly 
right). Loose pieces of joint capsule and ligaments are excised. The’ 
soft tissues may be approximated with catgut sutures where this : 
does not result in excessive tensiom The skin is closed with: r 
interrupted 4-0 wire sutures. Next, the plantar ulcer is debrided 
and all unhealthy tissue, as well as the'heaped-uy, thickened skin, 
are removed. The remaining cavity is loosely packed with iodo- 
form gauze. a 

For a true plantar ulcer beneath the head ofthe first or fifth 
metatarsal bone, the same procedure is:used (Fig:2). If the uleer i is. 
on the medial (Fig 3 and 4)or lateral aspect of the foot, the incision 
is made on the corresponding medial or lateral barder of the foot, - : 
commencing at the proximal edge of the ulcer. In this situation the ~ 
corresponding first or fifth toe will usually be exessed, as this leads 
to more rapid and secure healing. This decision will be made at the 
time of surgery, based on the size and’rigidity of the cavity that ` 
remains after the bone has been excised. Permission for amputa> 
tion should always be obtained from the patient. Whena lateral 
incision is used, no sutures are inserted, but the. entire area As. : 
packed and allowed to heal by granulation, ; 3 

Antibiotics are administered from jest-before. the operation í to 3 







-10 to 12 days after surgery; | based on ihe results of preoperative : 
; cultures. The patient is not allowed to bear weige on the affected 








foot until seven to eight days after surgery, and is discharged on 
the 10th and 12th postoperative day. 


RESULTS 


In this series, there were no surgical or medical compli- 
cations resulting from the operation. Healing of the dorsal 
incision took up to three weeks. The plantar ulcer usually 
showed rapid early improvement, but complete healing 
took up to two months. Figures 2 through 7 demonstrate 
the preoperative and postoperative appearances. The Table 
summarizes the clinical features of this group. 

Protective footwear after successful surgery is extreme- 
ly important, as the foot still remains subject to further 
ulceration. The object of a special shoe is to reduce or 
remove pressure from the areas of the healing ulcer and 
other likely pressure points beneath the metatarsal heads, 
Specific areas of the insole are hollowed out and filled with 
soft sponge rubber. In addition, the entire weight distribu- 
tion is altered by lowering the heel to thrust the weight 
backwards and by the insertion of a tapered rocker bar 
terminating just proximal to the metatarsal heads, so that 
the weight of the body is carried on the heel, instep, and 












Fig 2.—Case 6. Betore operaticn (left) and three months after operation (right). Plantar scar is due to excision of ulcer. 








Fg 3.—Case 3. Before operation (left) and three weeks after operation (right). 
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Fig 4.—Case 4. Before operation (left) and six weeks after operation (right). 


longitudinal arch of the foot, without reaching the area of 
the metatarsal heads. The patient is advised to have his 
foot measured for the special shoe as soon as possible after 
discharge from hospital. A delay of one to two weeks was 
necessary in three patients to allow all swelling to subside. 
Meanwhile, an old, comfortable shoe with a thin, sponge 
rubber insole is worn. Limited walking or standing is 
permitted, not to exceed 1% to 2 hours per day. At other 
times the leg is kept elevated. Early in this series, patients 
were advised to obtain a regular “molded shoe” (cases 4, 6, 
and 7; Fig 2, 4, and 7). As callosities and minor infections 
began to develop in new pressure areas, the importance of 
this aspect of treatment was realized. The regimen 
described here was then developed and used for the 
remaining patients (cases 1, 2, 3, and 5; Fig 3, £, and 6). 
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Fig 5.—Case 1. Before operation (left) and four weeks after operation (right). 





Slight dorsiflexion may develop in the toe distal to the 
metatarsal excision, but this has caused no difficulties. The 
toe moves well and in unison with its companions, as both 
flexor and extensor tendons are not damaged and the 
transverse plantar interarticular ligaments are intact and 
retain the alignment of the toe. 


COMMENT 


The exact cause of mal perforans is not knewn. It is most 
commonly found in diabetic patients with peripheral 
neuropathy, but has also been described in association with 
other corditions leading to depression of peripheral sensa- 
tion. The significance of diabetic small vessel disease and 
metabolie disturbance cannot be accurately evaluated, bat 
may well be an important contributory factor. The usual 
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Clinical Features of Seven Patients With Mal Petforans Treated Surgically 


žig 6.—Case 2. Before operatior (left) and four w=2ks after operation (right). 





























Patent Site of 
ny Lesion 

1157M Sole, second 
metatarsal 

2° 68/4 Sole, third & 
fourth meta- 
tarsal 

B/S /F Bunion 

HEMM Bunion 

Se Be Sole, third & 
fourth meta- 
tarsal 

Sy EF / Sole, first 
metatarsal 

EE H Sole, second & 


third meta- 
tarsal 
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Duration 
of Lesion 
§ mo + 


8 mo 


6 wk? 
6 mo? 


tyr+ 


8 mo 


1yr 


Operation 

Excision of secor 

metatarsal 
Excision of third 

& fourth meta- 

tarsal 
Amputation of firs 

toe & metatarsa 
Amputation of firs 

toe & metatarse 
Excision of third = 

fourth metatarsal 


Excision of first 
metatarsal heat & 
base of toe 

Excision of secowa 
& third metatacal 


























Post- 

operative 

Healing Follow-up 
2mo Healed at 4 yr 
5 wk Healed at 2% yr 
4 wk Healed at 6 mo 
3 wk Lost 
5 wk Healed at 4 yr 
4 wk Healed at 6 mo 
6 wk Heaied at 1 yr 
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Fig 7.—Case 


ite of this lesion is the sole of the foot, in the region of the 
metatarsal heads. The earliest change is an area of callos- 
ty, which recurs despite regular foot care. Ulceration then 
ve beneath the thickened, hard, and cornified skin, 
with chronic infection and discharge but virtually no pain. 
se rs may penetrate as far as the metatarsal bones, 
and can form a communication with the metatar scphalan- 
al joint. The lesion may persist for months o“ years, 
apparently causing little trouble. Although it can be kept 
under control by conservative therapy, it is nevertheless 
dangerous as it is a source of chronic minor sepsis that at 
any time may spread into the foot, creating an urgent 
situation requiring intensive antibiotic care and, frequent- 
ly, local drainage and débridement. A prolonged aospital 
stay may be necessary in order to eradicate the infection 
_the.preserve the foot. Impairment of the cireulation 
inereases the risk of serious damage from spreading 
‘infection and may result in loss of part or the entire 
xtremity.'* This apparently benign condition presents a 
tentially serious hazard to the diabetic. 


NY, London IM: Excision and drainage for infections of the 
‘eneé-in the diabetic. Arch Surg 72:160-165, 1956. 


Neurotrophic arthropathy with ulceration. Ann Surg 


in: ne roc 40: 240-247, 1965. 


Kelly PJ, Coventry MB: Neurotrophic ulcers of the fees. JAMA 
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7. Before operation (left) and five weeks after operation (right). 








Various surgical procedures have been saggested for 
persistent, chronic diabetic mal perforans** The only 
method yielding consistently good immediate and follow- 
up results, with the least amount of surgical trauma, has 
been based on excision of the offending metatarsal head 
and distal portion of the shaft. Some surgeons have 
included resection of the base of the adjoiningphalanx, and 








others have included amputation of the entire:toe. Removal 


of a single toe (second, third, or fourth) is not advised, as it -. 
will frequently lead to realignment of the remaining toes - 
in an oblique direction, causing new pressurevareas. When 
the toe is left in place, it may develop slight dorsiflexion 
but moves normally with the other toes. Excision of the 
metatarsal head and surgical débridement of the ulcer 
have yielded excellent results in this series. Amputation of 
the adjoining first toe was added in two cases in which the 
local condition seemed to demand it. This surgical approach 
appears fully justified in order to give long-term protec- 
tion against the complications of this lesion. 
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Pesat of the records of 111. consecutive patients who 
underwent abdominope-ineal resection of the rectum for malig- 
as of the rectum or anal canal for posteperative 
iro) og > complications revealed that the urethra had been 
red le two patients, the bladder in none, and the ureter In five. 
_of these last five patients was the late result of 
-of the ureteric injury satisfactory. The late result of 
of the two urethra Injuries was good. 
patients had been treated with an Indwelling catheter 
al t ten days after the operation. About one third of the 
patients still had disturkances of micturition two weeks after the 
operation, but only one required a permanent indwelling cathe- 
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relbgic complications after abdominoperineal resec- 
ticn of the rectam occur in 10% to 30%’ of all cases. 
‘he complications ecnsist either of direct injury to the 
urinarypathwaysor refractory disturbances of micturition 
ollowing the dissection in the small pelvis. After a survey 
f the léerature, Rieser and McDougall' concluded that the 
frequency of these complications had not decreased during 
the previous 20 years. 
This article concerns the frequency and types of damage 
to the urinary pathways in association with abdorainoperi- 
neal reection of the rectum, as well as the occurrence of 
postoperative disturbances of micturition. 


SUBJECTS AND METHODS 














of 1952 and the end of 1973 undergone abdcminoperi- 
ction of the reetum because of malignant disease of the 
- anal canal. Of these 111 patients, 105 kad rectal 
carcinera of varying degrees of differentiation, three had carci- 
onia o the anal canal, two had malignant melanoma of the 
ectum, and one had carcinoid of the rectum. 

Palraion of the prostate in 30 of the men revealed nothing 
marxable i in 18, but benign hyperplasia of varying severity in 17. 
© One cf these patients had previously undergone transvesical 
o enueleaion of a prostatic acenoma. The records of the remaining 
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Jro ogic Complications Following : 
A bdominoperineal Resection of the Rect l 






































34 men ceutained no notes about prostatic palpation: 

The wemen’s records showed that the abdominoperineal reset- 
tion of tke rectum was extended to include total hysterectomy in 
one patiest, total hysterectomy and bilateral salpingo-oophoree. 
tomy in to, and partial resection of the vagina in two. Ina four 
patient tie tumor had encroached on the left seminal vesicle 
vesicle awd the ductus deferens were extirpated. 

All thesatients were treated postoperatively with an indwelli 
catheter “or a varying period, depending on their general condi- 
tion, tim«-of mobilization, and bladder tonus (Table 1). However 
in two tairds of the men and women the catheter had been | 
removed svithin two weeks of the operation. A 


REPORT OF CASES 
Immediate Complications 


Urethrz.—The urethra had been inadvertently injured at opera 
tion in to cases. a 

Case 1—A 54-year-old man’s urethra was injured along a len tl 
of about .cm in association with dissection of the rectal carcinom: 
from the prostatic region. The opening was sutured with cal g 
while the preoperatively inserted catheter was still in position. 
Postoperatively, a perineourinary fistula developed; The fistula 
healed spontaneously after 4% months’ treatment with a catheter, 5 
and the satient had no subsequent disturbances of micturition. 
Postoperative micturition urethrocystography showed an essen- 
tially dorsal, diverticulum-like formation in the pars prostatica 
urethrae: 

Case 2~A 55-year-old man sustained a small injury in the wall 
of the urethra at the junction between the pars prostatica and pars. 

membrasacea urethrae. The patient was treated with an indwell- 
ing catheter only for about one month. Later a stricture developed 
at the se of injury, which was successfully treated by repeated 
dilatatioe of the urethra. A 

Ureter—In five patients the ureter was seb injured at 
operatios: à 
CASE A 77-year-old woman’s right ureter was damaged at 


Talie 1.—Postoperative Duration of Indwelling Catheter e 








Unkrewn or none 
emsioyed 














Permanent 
Rece heterization 
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operation 6 on eal L 1970. ) Thei injury was sdeldctad i im mediat : 


and sutured with catgut, after which the vicinity of the : “njury was 
r drained: Retrograde ureteropyelography on May 2C revealed 
-deformity of the right ureter at the site of the i injury. Percuta- 
neous pyelostomy was performed on May 29 to drain the injured 
ureter, and was maintained until June 5, 1970. Intravenous 
urography on June 10, 1970 revealed nothing remarkable. There 
was no later recurrence of symptoms referable to tke urinary 
tract. 
_: Case 4.—The distal part of the left ureter was inadvertently 
divided during a technically difficult resection of the rectum in a 
» 63-year-old. woman, and ureteroneocystostomy was done. The 
subsequent clinical course was uncomplicated. There were no late 
_ symptoms, but the patient was not examined with intravenous 
-urography or renography after the operation. 
» Case 5.—The right ureter was damaged in a 74-year-old woman. 
Thei injury was not discovered until after the operation, and then 
-by fever and leakage of urine through the abdominal wound. 
Intravenous urography showed right-sided hydronephrosis, 
hydroureter, and leakage of urine, Reoperation one week after 
resection of the rectum showed an annular stricture of the ureter 
caused by massive cicatricial tissue. The ureter was divided and 
united. with the urinary bladder through a tubed vesical flap. 
Postoperatively there was fibrinous peritonitis and ileus of the 
small bowel. The patient died 14 days after the second operation. 
‘The distal part of the ureter could not be found at necropsy, but 
the anastomosis between the ureter and the urinary bladder was 
intact. 
3 CASE 6.~A 63-year-old woman had undergone operation on Jan 
29, 1970. It was technically difficult to dissect the tumor cn the left 
de. Owing to postoperative pain in the left flank, intravenous 
curography was done on Feb 13. The examination revealec stasis on 
leftside. Later, repeated renography showed increasing stasis. 
epeat intravenous urography on March 21 showed no function of 
e left kidney. The patient died on May 20, 1972 from a 
scurrence of the carcinoma. The left ureter had not been explored 
and necropsy was not done. 
© CASE 7.~A 61-year-old man also had a right-sided pelv:c kidney. 
‘He had undergone operation on Sept 12, 1967. The operation was 
uncomplicated. On Nov 8, 1967 he was admitted to hospitel because 
of high-grade fever, which was thought to be due to urir. ary tract 
infection. Intravenous urography showed no excretion of contrast 
medium on the right side, for which reason right-sided pyelostomy 
was done on Nov 12. Despite prolonged relief, the renal pelvis 
remained dilated and renal function impaired. Nephrectomy was 
therefore done on Feb 1, 1968. 









































Late Complications 
In four ‘patients disturbance of micturition occurred from four 
onths to six years after abdominoperineal resection of the 
etum. One of the patients was treated with transurethral 
ection; the other three, for a short time, with an indwell- 
ll were afterwards symptom-free. 


COMMENT 


advertent ureteric injury had been diagnosed in five 
(4.5%) patients. ‘The frequency of such injuries in similar 
series on record (Table 2) ranges between 0.7% and 5.7% 
(mean, 3.7%). In three of our five patients it was the right 
ureter that was injured. According to some authors, it is 
. the left ureter that is most often damaged, because of its 
proximity to the mesosigmoideum.?* 
In only two of the five patients was the late result of 
treatment of the ureteric injury satisfactory. Bilateral 
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ureterte i injury may result i in anuria, and unilateral i injury 
may remain concealed:** Since the result of surgical repair 
of a ureteric lesion is. often poor, extreme eare should be 
taken to avoid or at least to detect any such: injury at the 
primary operation, because the prospects ef satisfactory 
repair are then much better than otherwise. Careful and. 
gentle surgical technique is imperative. If ureteric injury is 
suspected, the ureter should be exposed aleng a satisfac- 
tory length. About 10 cm of the ureter can be exposed’ 
without risk of circulatory disorders and consequent necro- 
sis.” Some surgeons recommend preoperative catheteriza- 
tion of the ureter in all patients about to undergo abdomi- 
noperineal resection of the rectum.’ Such catheterization 
facilitates identification and location of the ureter, espe- 
cially in patients with inflammatory processes in and 
outside the intestine. At operation for tumors of the 
intestine we, like Campbell,’ Thorsge,’ and Tank et al,‘ feel 
that such catheterization is not necessary’ as a routine 
measure. Catheterization may, however, be necessary 
during the operation if ureteric injury is suspected or if for 
some reason it is not possible to identify thé ureter. 
Ureteric injury can result in leakage of urine through the 
operatior wound in the perineum. As a rule, exudate 
escapes from this area during the first postoperative day 
and is therefore liable to mask any leakage of urine. 
Should such leakage result in urinary phlegmon it will 
cause pain and fever. Intraperitoneal accumulation of 
urine may produce signs of incipient peritonitis. If exten- 
sive dissection has caused devascularization with necrosis, - 
leakage cf urine may not occur until several weeks after me 
the operation. ast 
Postoperative suspicion of ureteric lesion can be checked 


and diagnosed by renography or intravenous urography. — 


The exact site of the injury can be demonstrated by g 
pyelography, performed either with the aid of a ureter: 
catheter passed up via the bladder or, if pyelostomy has 
been performed to achieve decompression, via the catheter | 
in the opening in the renal pelvis. 

If a minor lesion of the ureter is detected during the 
operation, it can be sutured and the area drained, or the 
area may be drained without suturing of theuureter. Major 
injuries of the ureter, such as transection, can be sutured 
and the ureter afterwards drained with a T tube placed 
proximally to the suture. According to Derrick,’ insertion 
of a ureter catheter is not advisable except when anasto- 
mosis is established with tension. Drainage with a T tube 
and not a ureteric catheter is recommended by Moore’. 
after uretero-ureterostomy, since drainage with a ureter 
catheter often makes later nephrectomy necessary. 

Injury to the distal 5 cm of the ureter is net uncommon.’ 


Anastomesis of the distal ureter is technically difficult; 

therefore. ureteroneocystostomy is recommended for inju-- 
ries at this level. The operation is performed according to 
the Politano-Leadbetter technique with a submucous | 


tunnel to avoid reflux. If the ureter is too short for — 
ureteroneocystostomy, it can’ be lengthened with a tubed _ 
vesical flap, which was done in one of our patients. 


Otherwise, interposition of an ileum segment, ureterosig- — : 





moideostemy, or cutaneous ureterostomy may be used. On 
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Table 2 Immediate Surgical Compiications After Abdominaparined Resection of the Rectum 





No. of Trauma to 
; Patients Ureter 
E Bar uaar & Shaw,? 7953 105 6 (5.7) 
` Sanmey & Heller? 1967 63 2 (3.2) 









No. (%) With 





No. (%} With ERa 
. ‘Total, 








Trauma to Trauma to 

Biadder ‘Urethra NOL) : 
0(6) 6 (5.7) SRM Go 
101.6) 4(6.7) aT 





2 (1.1) 2(4.1) 
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Sakses e al," 1974 
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the othe: Fand, cressing uretero-ureterostomy, implying a 
risk to boti kidneys, is not advisable. 
In the p esent material none of the cases were REF 


: ae | to the. urinary bladder is oe the 
1 may be confirmed or excluded by infusion of 
e blue inte the urinary bladder via the urethral 


> € 8%) of the patients in the present material the 
ical injured pee operation. me ER of 


6.7% amean, 2.1%). Trente consists of primary suture 
f the aretara with an indwelling catheter in position. The 
reatment is attended by the risk of stricture at the site of 
njury “he stricture ean be treated with a urethral sound, 
vhich was necessary in one of the two patients in the 
resert material. 

A troabesome problem after resection of the rectum is 
istur sneezes of micturition. Such disturbances occur in 80% 
to 100 of all patients immediately after the operation. 
‘he frequency of such symptoms can be reduced to 20% to 
0% byth4 use of an indwelling catheter.” However, the 
thet2: should not be removed before 10 to 14 days after 
he opezaton.‘ In the present series, about one third of the 
P t: required the catheter for more than two weeks. 
‘The cause of such postoperative disturbances of mieturi- 
Non is bcure, but mechanical factors are probably of 
decisive siznificance. When the rectum is dissected from 
a nary bladder, the bladder lacks posterior support 
and beralsposteroinferiorly, with difficulty in emptying as 
_. a result: Since most patients are elderly, emptying of the 
ladder in:men may de more difficult because of prostatic 
iyperslhsi or sclerosis of the bladder neck. In the present 
mater, n which the mean age of the patients was 64 
| years, mcl palpation revealed enlargement of the pros- 
tatie gand in semewhat more than half of the men 
_ Injury te the innervation of the urinary bladder can also 
eause 9+st~perative disturbances of micturition. According 
o Sanser and Heler, postoperative disturbances of 
abel! are due to injury te the parasympathetic 
nera on from the sacral roots 2, 3, and 4. McCrea and 
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0 (0) 
11 (1.4) 


2 (1.8) 
17 (2.1) 





Kimmel’ have, however, shown that there is an alternative 
parasympathetic innervation via the endopelvic fascia: 
Only in-patients who have been subjected to extensi 
dissection laterally to the small pelvis through this fase 
can disturbanees of micturition be ascribed to such nervous 
injury.* ce 

Another cause of the postoperative disturbance of mict 
rition may be postoperative edema of the bladder wall, One : 
man inthe present material required permanent treat- 
ment with an indwelling catheter after the operation, and 
four others had late disturbances of micturition between 
four months and six years after the operation. One of the 
four men was treated with transurethral electroreséction, 
while the remaining three required only short treatment 
with an indwelling catheter. 

It has been recommended to extend extirpation of t 
rectum in patients with prostatic hyperplasia to: incu 
prostatic operation.’ In the present material, 
patients would have been helped by such extensio 
Thorsge* we therefore refrain from such an ext 
because of the undue risk of urinary fistula in the pe 
neum after enucleation of the prostatic adenoma in asso 
ciation with resection of the rectum. 

Urinary infection occurring in association with treat- 
ment with the catheter requires antibiotic treatment. 
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°. We ireport here an experience with five patients, aged 58 to 
70, suffering gangrene of the left colon after spontaneous inferior 
mesenteric artery occlusion. All cases were the result of arterio- 
sclerosis; In two, small aortic aneurysms were present and might 
have been: responsible for emboli to the inferior mesenteric 
artery. The dead bowel was resected in all patients; three 
patients survived. No primary anastomoses were done and they 
are not recommended. Because ligation of the patent interior 
mesenteric artery has been done so often without iH effects 
i g aortic surgery, the collateral circulation to the left colon 
an be considered excellent. Gangrene is therefore rare and 
uires major interference with collateral circulation by emboli 
arteriosclerotic occlusion. The clinical symptoms and signs 
may be confusing. 

(Arch Surg 111:972-975, 1976) 








fr esenteric occlusion with intestinal infarction is 
i encountered relatively infrequently in today’s surgi- 
cal : practice, and the vast majority of cases will involve the 
superior mesenteric artery and its territory. However, 
acute occlusion of the inferior mesenteric artery as a cause 
of intestinal gangrene is extremely rare. To date, only 25 
cases of this syndrome have been described in the world 
erature, Only three patients have survived from this 
oup. This report describes some observations on the 
ect based ‘on. five more cases of spontaneous inferior 
enter artery occlusion with infarction of the colon. 
ese patients survived the immediate insult. 


REPORT OF CASES 


A 67-year-old man who was under investigation for 

ign prostatic hypertrophy developed severe lower abdominal 
pain or three hours. This was unremitting and uncontrolled by the 
: administration of meperidine (Demerol) hydrochloride. On exami- 
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` syndrome was admitted from a home care unit, with sudden onset o 




































nation, very few physical signs were present and there was À 
certainly no evidence of peritoneal irritation. An intravenous 


pyelogram done to rule out renal colic showed normal kidneys and; 


ureters. Exploration was undertaken, with a tentative diagnosis of 
branch occlusion of the superior mesenteric artery..Gangrene was 
found from the midtransverse colon to the rectumr (Fig 1), which 
itself was ef a poor bluish color. The inferior mesenteric artery 
arose from a 5-cm aneurysm and was nonpulsatile:and filled with 
clot (Fig 2). The hypogastric arteries were diseased but pulsatile, 
The gangrenous bowel was removed. The rectum was oversewn, 


the stump reperitonealized, and a transverse colostomy was ë 


fashioned. The patient’s postoperative course was uneventful; = ; 
he died two years later from a myocardial infarct. 


Case 2.—A 70-year-old man was admitted to the medical service 
with severe lower abdominal pain, but there were no signs of ~ 
peritonitis at this time. However, on the following day, because of 
continued pain, left lower quadrant tenderness, anda falling blood 
pressure, he was operated on. The entire left colon was completely 
gangrenous and the small bowel appeared to be very dusky, There 


was thrombosis of the inferior mesenteric artery, but a strong. 
pulse could be felt in the superior mesenteric artery: A small aortic. 


aneurysm was present. On careful inspection «of the veins, 
however, the inferior mesenteric, superior mesenteric, and portal 
veins were all found to be filled with gas bubbles ard no flow could 
be determined. It therefore seemed that gas-forming organisms 
had attacked the gangrenous bowel and spread into’the veins, thus 
compromising the entire intestinal venous drainage. Resection of. 
all the colon and small bowel was done, but the patient did not. 
recover from the anesthetic and died 12 hours later. : 


Case 3.—A 68-year-old man developed severe abdominal pain 


with nausea. There was generalized abdominal guarding that was |. < 


more marked on the left half of the abdomen. At exploration there ~ 


was dead bewel from the left transverse colon to the rectosigmoid) 
junction. The inferior mesenteric artery was acutely thrombosed. 
The diseased bowel was removed (Fig 3). A transverse colostomy ` 
was done and the rectal stump, which was of questionable ~ 


viability, was oversewn and. drained externally. The patients 
postoperative progress was uneventful. 





Cast 4.—A 58-year-old man with chronic obstructive brain 
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Fig 1.—ave 1. Specimen of colon removed. Gangrenous area 
exvends frem midtransverse colon to upper part of rectum 


of diffase eodominal pain, Blood was found on rectal examination. 
The svriptams and sigas were difficult to elicit because of lack of 
cerebra.ion, but after sigmoidoscopy had shown unquesticnable 
signs 98 bowel ischemia, operation was carried out. Gangrene was 
foand for the splenic Jexure to the rectum. This area of the colon 
wes removed. The poorly vascularized rectal stump was drained by 
a “rarseecval sump tube, ard a transverse colostomy was carried 
out. Thes man fared poorly postoperatively and died one month 
later "rema pulmonary embolus. 


Ta S.A 60-year-old man was admitted with vague abdominal 
pain. Tze sollowing dar, beeause of the passage of dark bloed per 
restum sigmoidoscopy was carried out. The colonic mucosa was 
sean tc be of a dark bluish hue, with areas of punched-out 
uleeret*on—No bleeding was observed on the biopsy specimen, and 
histologic tudies showed necrotic mucosa (Fig 4). At exploration 
that dev, the inferior mesenteric artery was thrombosed and 
exteradputches of gangrene were found in the sigmoid cown up 
to the “eesosigmoid junction. The rectum itself appeared to be 
healthy. A sigmoid colectomy was done with an end-colestomy and 
the recsal tump was oversewn. On examination of the speeimen, 
the mares- was completely gangrenous with several areas of full 
thickness wall loss. This patient has since done well. 

In täs satient, a primary colorectal anastomosis might have 
been vessible, but it was thought unwise to risk the possibi ity of 
ar anastomotic leak. 





COMMENT 


The first description of mesenteric vascular ocekision 
was be Tiedeman'?’™ in 1848, and in 1847 Virehow* 
detailed the pertinent pathological features. However, 
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Fig 2.—Case 1. Cross section of inferior mesenteric artery. Artery: 
is filled with soft, fresh clot, but cholesterol clefts (arrows) may 
represent atheromatous emboli from small aortic aneurysm. 


Fig 3.—Case 3. Specimen opened longitudinally to show dead 
mucosé throughout. 
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Fig 4.—Case 5. Sigmoidoscopic biopsy specimen. Mucosa is 
necretic, as is rest of section. Fresh clot is present in blood 
vessels. 


nearly 50 years were to pass before Elliott? performed the 
first successful resection of bowel for this condition. Subse- 
quently, although thousands of cases of this entity have 
been reported, there have been only 200 recorded survivals 
following acute main-stem superior mesenteric artery 
-oeclusion. In 1960, Stewart et al performed the first 
successful superior mesenteric embolectomy; subsequently, 
there have been a few individual successes.’ 

In discussing the inferior mesenteric syndrome it is 
„useful to review the vascular anatomy.‘ The inferior 
mesenteric artery arises from the front of the aorta behind 
the duodenum and 8 to 4 cm above the aortic bifurcation. It 
always supplies the descending and sigmoid colon, but in 
two thirds of the population the splenic flexure and zhe left 
side of the transverse colon is also supplied. The firs: major 
‘branch of the inferior mesenteric artery is the left colic 
_- artery, which runs laterally and upwards. In 10% of cases, it 

: may be connected to the middle colic artery at the base of 
‘the transverse mesocolon, to form an anastomotic channel 
known as the arcade of Riolan. 

The left colic artery may give off a branch to the 
descending colon in 25% to 40% of the population; this will 
contribute to the completion of the marginal artery. The 
other major branch of the inferior mesenteric artery is the 
superior rectal, which is a direct continuation of the main 
artery. At the rectum it divides into right and left 
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branches, which generally anastomose with the middle 
-rectal branches of each hypogastric artery. 





























It is evident from the above that the left half of the colon 
is usually richly endowed with collateral blood supply. This 
has been elinically well demonstrated in the angiographic 
studies of Kahn and Abrams,’ who noted the-frequency of 
inferior mesenteric artery stenosis to be 32%, with 8% total 
occlusion. None of these patients were symptomatic; in 
spite of tkis incidence of occlusive disease, ischemia of the 
descending colon is very rare. Many thousands of individ- 
uals have now had flush ligations of the inferior mesenteric 
artery at the aorta in the course of radical sigmoid 
colectomies. The incidence of gangrene of the descending 
colon or rectum in these patients is almost nonexistent. In 
addition, the incidence of gangrene following ligation of 
the inferior mesenteric artery during the operation of 
aortic aneurysmectomy is extremely low, although this 
operation probably accounts for the majority of cases of 
acute colonic infarction following inferior mesenteric liga- 
ture. These observations are strong indicators that in the 
vast majority of the population, acute occlusion of the 
inferior m2senteric artery will be tolerated almost without 
incident.* There is therefore no lack of evidence of the 
ample collateral circulation of the left half of the colon. The 
only patients at risk must be those few who have either 
inborn deficiencies of the collateral network or acquired 
occlusive disease of these vessels. 

The largest collective review of 14 colon infarctions 
secondary to spontaneous occlusion of the inferior mesen- 
teric vessels was carried out by Carter et al’ in three 
clinical and 11 autopsy cases. Primary arterial thrombosis 
was found in 11 of these, while venous thrombosis was the 
cause in the remaining three. Only one of these 14 patients 
survived. The last report of a case was by Wrate.'? His 
patient exhibited signs and symptoms similar to the other 
cases reperted. Following removal of the gangrenous 
descending colon, the patient made a satisfactory recov- 
ery. 

The cause of this syndrome in the majority of cases 
reported has been arterial thrombosis. Inferior mesenteric 
venous thrombosis accounts for only a small percentage of 
eases. Cardiovascular disease and various malignant 
neoplasms have been the most serious concomitant condi- 
tions. In two of the 25 reported cases, saecular aortic 
aneurysms were present, and in two of our cases the artery 
arose from a small aneurysm. This raises the possibility 
that emboli from the intraluminal thrombus or a shift in 
one of the laminar layers of thrombus may have been the 
cause of acute occlusion. In case 1, emboli may. have arisen 
from the aneurysm, since cholesterol crystals were seen on 
cross section of the artery (Fig 2). Thrombosis has probably 
also been precipitated by a variety of other conditions 
including blood dyscrasias, operative trauma, aortography, 
abdominal sepsis, and splenectomy. 

Clinically acute inferior mesenteric vascular occlusion 
will be manifested by severe lower abdominal pain that is 
out of all proportion to the physical findings. In fact, in the 
early stages there may be a bewildering lack of signs. 
Localized tenderness and rigidity in the left lower 
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Torden; the ‘ony consistent laboratory finding is 
metos, which continues to increase with pro- 









es. Stenio necobic examination will gbtierally 
mons rate ischemic charges of the rectosigmoid area. 
nucosa is partieularly sensitive to ischemia," 
: and this aas been borne ont by all human experience to 
A date. Direct inspection ef the mucosa by sigmoidosecpe will 
therefore be diagnostic in most instances. 

Treatment should generally be supportive but should not 
ay defmitive surgery. Initially it should consist of the 
. Necessary blood and fluid replacement, but early resection 
of the diseased bowel is mandatory before perferation 
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ing because of the small caliber of the vessel, the 
quency o` embolism, the extent of propagated th 
into its branches, and, most of all, by the presence 
that is already beyond repair at the time of surge: 

We believe that the temptation to carry out 
anastomesis of the remainder of the colon to ti 
stump should be overcome. In four of the fiv 
reported here, the condition of the rectal stump wa 
marginal, with a bluish discoloration suggestive of an 
indifferent blood supply. It therefore appears to be much 
safer to fashion a terminal colostomy with oversewing | 
the recta! stump or its drainage by the transrectal r 
This observation of ischemic rectal stumps also indicates 
that in taese patients previous occlusive disease of the _ 
hypogastzic artery or its branches may be an important 
contributery factor in the development of bowel gangr 
after acute inferior mesenteric artery occlusion. 

In coneusion, mortality and morbidity will remain h 
with this entity because of delays in diagnosis, the exte! 
of gangrenous bowel encountered, and possibly serious — 
associatec diseases. As with many conditions encountered _ 
infrequently, a preoperative diagnosis is often not made ` 
unless it is borne in mind. This condition is amenable to 
therapy, and our 60% survival rate suggests that. the 
prognosis: is reasonable if the criteria of early diagnosis 
and surgery are maintained. boon 
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Vertebral ‘Artery | 


..-@ The origin of the vertebral artery is a frequent site for the 
development of stenosing lesions. The flow deficit caused by the 
stenosis of one vertebral artery is normally compensated for by 
intracranial anastomosis between the carotid and basilar 
arteries or by the opposite vertebral artery. A number of patients, 
however, have inadequate intracranial anastomosis and hypo- 
plasia or stenosis of the opposite vertebral artery, and symptoms 
of brain ischemia develop. 
7 We describe here four cases in which a new technique, a 
-subclavian vertebral artery autogenous vein bypass graft, was 
< used to deal with the diseased segment of the vertebral artery. 
: Transient postoperative problems included lymphocele and 
ae Horner syndrome. All four bypasses were patent at ihe time of 
“angiography one week postoperatively. All four patients were 
“relieved of symptoms of vertebrobasilar insufficiency. 
--< (Areh Surg 111:976-979, 1976) 


‘he origin of the vertebral artery is a frequent location 
J. for stenosing lesions. The incidence of combined 
carotid and vertebral disease is high, and repair of either 
or both vessels may be necessary to improve total brain 
flow in patients with cerebrovascular ischemic symp- 
< toms: 

The relationship between atherosclerotic plaques in the 
carotid artery and brain ischemia is well documented and 
accepted." * The surgical treatment of lesions at the 
common carotid artery bifurcation is facilitated by the 
aecessibility and size of the extracranial carotid artery. 
Conversely, the vertebral artery is smaller and not so 
-readily available to the surgeon. Few operations are 
_- performed on this vessel, and the results obtained so far 
-are poorer than those shown for operations on the common 
= carotid artery bifurcation. 

. ~The following is a preliminary report on a technique for 
~revascularization of the first portion of the vertebral 
¿artery that we have used successfully in the four patients 
« deseribed below. 


REPORT OF CASES 


; CASE 1:=A 64-year-old man had a completed stroke in January 
1975. A left-sided hemiparesis cleared but he had residual bilateral 
lower: visual field defects. Arteriographic studies shcwed severe 
bilateral internal carotid stenosis, for which he underwent bilat- 
eral internal carotid endarterectomies. He was asymptomatic until 
August 1975 when an episode of expressive dysphasia occurred, for 
‘which he was hospitalized, received speech therapy, and showed 
“some improvement. He also complained at that time of dizzy spells 
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related te head turning and of numbness of thedeft hand, which: 
had persisted since the dysphasic episode. On neurological exami- 
nation there was mild expressive dysphasia,, impairment ‘of 

smooth pursuit eye movement, mild flattening of the right. 
nasolabial fold, and a diminished gag Féilex. A second arteriogram: 

showed patency of the internal carotid arteries and stenosis‘of 
both vertebral artery origins. The larger left vertebral artery had” 
a stenosis of 95% (Fig 1). ; 

It was concluded that this patient possibly hadan intracerebral: 
steal from the hemispheric to the vertebrobasilar circulation; and 
that this steal could be responsible for the recent hemispheric 
symptoms of numbness of the left hand and dysgphasia. : 

A left subclavian to left vertebral artery bypass was done with 
an autogenous saphenous vein. A postoperative arteriogram six“ 
days later showed a functioning graft (Fig 2). Mean flow through 
the graft was 75 ml/min. The patient recovereé from the opera- 
tion without complications. The numbness of the left hand disap- 
peared, and he has remained asymptomatic for three months. 

Case 2.—A 69-year-old man was admitted to a local hospital with 
a left-sided hemiplegia in June 1975. The hemiplegia quickly 
improved and cleared after one week. 

He was admitted to Harper Hospital on Oct 1, 1975. A loud bruit 
was heard over the right carotid artery. There was minimal left 
lower facial weakness and a decrease in pinpriék sensation over 
the left side of the face. Arteriography showed 98% stenosis of the 
right internal carotid artery, minimal stenosis at the origin of the: 
left internal carotid artery, and a 95% stenosis of the origin of the 
right vertebral artery. A right carotid endarterectomy was 
performed, from which he recovered without complications. 

He was readmitted two months later because of frequent 
symptoms of severe lightheadedness, with the sensation that he 
“might pass out.” Neurological examination was unchanged, 
Arteriograms showed the previously endarterectomized right 
carotid artery to be patent and smooth. Severe stenosis of the 
origin of both vertebral arteries was found (Fig: 3). 

The patient underwent left subclavian-vertebral artery bypass 
with autogenous vein graft (Fig 4). Mean flow through the bypass 
was 68 ml/min. Postoperatively, he had some supraclavicular 
swelling, diagnosed as lymphocele, that lasted for three days. A 
postoperative arteriogram showed a patent graft (Fig 5). The 
patient was discharged on the fifth postoperative day, and was 
asymptomatic when seen as an outpatient two months later. 

Cast 3.—A 69-year-old woman was admitted te Harper Hospital 
on Oct 14, 1975, because of acute pyelonephritis, depression, 
hallucinations, and delusions, which gradually improved. Subse 
quent history revealed that there had been “drep attacks,” tran- 
sient ataxia, blurred vision, and lightheadedness for eight years 
prior to admission, as well as several recent episodes of transient 
loss of consciousness with weakness of her lower extremities. She 
had hypertension, diabetes, mild peripheral neuropathy, a left: 
carotid bruit, and bilateral supraclavicular bruits. Neurological 
examination revealed ataxia and minimal weakness, with 
depressed reflexes in the lower extremities. ce! 

Arteriograms showed complete occlusion of the right external 
carotid artery, severe stenosis of the left carotid bifurcation 
involving both external and internal carotid’ arteries; a 95%: ; 
stenosis at the right vertebral artery. origin, and a 60% stenosis at 
the left vertebral artery origin. The patient underwent & tight 
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t e1. Left subclavian injection (left posterior oblique 
view? showing severe stenosis at origin of left vertebral artery 
(arrow). 





Fig S.—Case 2. Left, Subclavian injection (right posterior oblique 
views shawing severe stenosis at origin of left vertebral artery 
{arrow}. Bista! vertebral artery is filled (X) via collaterals from 
cervical ascending vessels. Right, Delayed film shows compete 
filing of ft vertebral artery. Note dilation of vertebral artery at 
point of entry of collateral vessels. 
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Fig 2.—Cese 1. Postoperative arteriogram. Left subclavian injec- 
tion (anteroposterior view) showing patent subclavian-vertebral 
autogenous vein bypass graft (arrows). 


subelaviar-vertebral autogenous vein bypass graft. Preoperative 
flow measurement at the right vertebral artery was 22 ml/min; 
postoperative rate was 55 ml/min. Seven days later the patient 
underwené a left internal carotid endarterectomy. A postoperative 
arteriograra shewed a patent subclavian-vertebral graft, Her 
ataxic gaË and dizziness disappeared. 

Cast dA 57-year-old woman was admitted to the hospital 
because cf dizzy spells, generalized weakness with occasional 
double visien, chest pain, and occasional shortness of breath. She 
gave a history of severe dizzy episodes with the sensation of 
“falling Gown,” nausea, occasional vomiting, and concomitant 
perioral nambness, paresthesias, and tinnitus. In addition she had 
unsteadiness, with a tendency to fall to the left side. Tightness of 
the chest and palpitations were at times associated with these 
dizzy spes, A complete cardiology workup proved to be within 
normal limits. Her neurological symptoms had been present for 
several months, but had increased in recent weeks to the point 
where she was incapacitated. Neurological examination was 
normal except for her inability to do tandem gait and a tendency 
to fall to the left side. She also showed mild peripheral neuropa- 
thy. 

The diggnostic impression was severe vertebrobasilar insuffi- 
ciency. A four-vessel arteriogram revealed a small right vertebral 
artery ard 75% stenosis at the origin of the dominant left 
vertebral artery. 

A left sxbclavian-vertebral artery bypass with autogenous vein 
graft was performed. Postoperatively, swelling on the left supra- 
clavicular area due to a lymphocele developed, this gradually 
subsided. A postoperative arteriogram showed a patent graft. 


“Followimg. the operation the patient experienced relief of her 
> ineapacit 


ng dizziness. 
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Fig 4.~Case 2. Operative photograph of autogenous vein bypass 
“graft between left subclavian and left vertebral artery (X to X). 
Phrenic nerve crosses subclavian artery at level of proximal 
. anastomosis (arrow). 
































OPERATIVE TECHNIQUE 


the subelavian and vertebral arteries are approached by a 
supraclavicular incision that is carried medially to the s:ernoclav- 
‘teular junction. The platysma is divided. The clavicular attachment 
‘and part of the sternal attachments of the sternocleidomastoid 
“muscle are severed. The omohyoid muscle is divided if it happens 
:to:be ip the way, and dissection proceeds through the prescalane 
:fat-pad towards the sealenus anticus. On the left side, the thoracic 
duct is divided and transfixed near its junction at the subclavian- 
jugular confluent. This must be done meticulously to avoid the 
development of lymphocele. On the right side, the ansa subclavia 
and the recurrent nerve are carefully preserved. The phrenic nerve 
is identified and gently retracted with a fine rubber loop, The 
¿ scalenus anticus muscle is divided near its insertion on the first 
arib; and the subclavian artery is exposed and slung in ts lateral 
portion, beyond the origin of its main side branches. The vertebral 
vein that overlies and indicates the position of its companion 
artery is ligated. The internal mammary, thyrocervical trunk, and 
transverse cervical branches are identified and isolated. If any of 
¿them impedes adequate visualization and mobilizaticn of the 
vertebral artery, the branch is divided and transfixed. The origin 
of the vertebral artery may be hidden behind the thyrocervical 
-- tronk. The vertebral artery is then dissected distally. Care must be 
exercised not to injure the stellate ganglion immediately behind 
the vertebral artery and the vagus nerve coursing medial to the 
latter vessel. Dissection of the vertebral artery continues until the 
point where the vessel disappears behind the longus colli. Rarely 
does the vertebral artery give any branch in this first portion. The 
transverse process of the seventh cervical vertebra is palpable 
immediately behind the vessel. The vertebral artery is dissected 
up to this level because a high anastomosis results in a better lie 
of the graft. A-segment of vertebral artery is selected for anasto- 
mosis. 

At this point a segment of greater saphenous vein is obtained as 
aTree graft and prepared. A vertebral artery of normal size will 
“shave a smaller diameter than a saphenous vein obtained from the 
thigh. If the vertebral artery is of small size, a segment of 
‘saphenous vein from the leg will make a better match in size. 
The patient is then given 10,000 units of heparin sodium 
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Fig 5.—Case 2. Postoperative arteriogram. Left subclavian injec- 
tion showing patent subciavian-vertebral graft (arrows). 


intravenously. A segment of the second portion of the subclavian 
artery is isolated between bulldog clamps. An arteriotomy is made 
over the superior edge of the subclavian artery, resecting a very 
fine sliver of wall so as to leave a narrow oval opening. The 
reversed saphenous vein graft is sutured to the subclavian artery 
end-to-side with 7/0 polypropylene. Flow is then reestablished 
through the subclavian artery while the graft is-excluded at its 
origin by means of a microvascular clip. Up to this point, vertebral 
artery flow has not been interrupted. 

The length and lie of the vein graft are checket again to avoid 
buckling. A slight degree of tension must be present, for a vein 
graft not only dilates but also lengthens when fully distended at 
arterial pressures.’ The previously prepared segment of vertebral 
artery is freed of loose adventitia, isolated between microvascular 
clips and a longitudinal arteriotomy is made. The*bevelled end of 
the venous graft is anastomosed end-to-side te the vertebral 
artery using 7/0 polypropylene. Alternatively, this distal anasto- 
mosis to the vertebral artery can be made end-to-end; we have not 
done so because the control of the vertebral artery with microvas- 
cular clips is not very secure, and loosing the vessebat this junction 
could be hazardous. The wound is closed in two layers and the 
operation concluded. 


COMMENT 


Atherosclerotic lesions of the vertebra! artery are 
frequent, generally develop near its ostium, and often are 
in continuity with a subclavian artery plaque. These verte- 
bral lesions are of the fibrous rather than the ulcerated. 
type.'* Vertebrobasilar insufficiency is the main clinical 
problem in about one half of the patients with transient 
ischemie attacks.* 

It is difficult to know whether symptoms of vertebroba- 
silar insufficiency are due to stenosis of the origin of a 
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Severe iesians of the vertebral artery origin 
robasilar insufficiency symptoms are both 
mon; but not necessarily linked bya cause- 
miship: 
Due te the existence of good posterior communizants in 
8% of individuals“ disease in the vertebral arteries does 
t nevessarily result. in ischemia of the vertebrobasilar 
tem. However, in severe stenoses of the vertebral 
ery. tne mere presence of a posterior communicant does 
ot guarantee an adequaze blood supply to the posterior 
ossa rom the hemispheric circulation. Furthermore, in 
atien = with severe disease at the origin of the vertebral 
ery | ae posterior communicants may supply most of the 
blood f cw to the posterior circulation, and.in doing so they 
may deerease flow to hemispheric zones with an already 
margine! blood supply, taus causing hemispheric symp- 
© toms rather tham brain stem symptoms (intracerebral 
p steal). 








ce : y stchosis of the vertebral arteries can indeed cause 
j -sympt ris: of veriebeitaniiar insufficiency, and accent 








a8 : > of senna 2 Disease. of the vertebral Srisries 
‘withot tæarotid artery involvement has been shown! to be 
the. caase of infaretion in the brain stem, cerebellum, and 





The standard techniques described for the correction of 
ma verched artery stenosis ere™*: (1) open endarterectomy of 
its orizm, with or without patching; (2) transubdclavian 
-endartevectomy; and (3) reimplantation of the vertebral 
artery in either the subclavian or the common. carotid 
_ artery eaving behind the plaque at the origin of the 
“vertebral artery. 
_ Pub iched reports on these techniques usually deal with a 
small aember of cases. Figures for improvement ef verte- 
` brobasilar insufficiency symptoms following correction of 
< the vervebral artery stenosis range from 93% to 75%.* 
re ‘Opera:ive. mortality for this operation has been approxi- 
mately 4%."° There is scanty information regarding the 
angiographically proved postoperative patency rate of 
these. reconstructions, and we were unable to find leng- 
term follow-up data in the published reports. Four of seven 
‘eases o vertebral artery endarterectomy done in our 
institution ten years ago showed thrombosis of the oper- 
<: ated vessel in the postoperative arteriograms (R. B. Bauer, 
“MD, wrtten communication, October 1975). 
Endarterectomy of the origin of the vertebral artery by 
a suprazlavicular approach presents the problem of ob- 
_ taining safe contro! cf the subclavian artery at this level, 
_partietlarly in the left side. The technique of transub- 
claviaa sndartereetomy does not require patching, but has 
the seisus disadvantage of being a relatively blind endar- 
_terectomy that may result in incomplete removal cf lesions 
or lack ef control of distal intimal flaps or both. In addition, 
© it poses the problem of safe control of the subclavian 
z _artery. Reimplantation of the vertebral artery in the 
- subelawain artery has the constraint of a limited choice of 
-o sites tor reimplantation because the subclavian artery is 
2 often volved by severe atherosclerosis. Reimplantation 
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other intracranial or extracranial | 


























into the common carotid artery produces an additional risk 
factor, i; shutting off of both the carotid and vertebral 
artery blood flow during the necessary — simultaneous 
clamping; as well as possible postoperative thrombosis of 
the common carotid artery. Both subclavian and ce 
arteries have thicker walls than the vertebral i 
this creates technical problems. 

The use of autogenous bypass. vein grate 
vessels kas resulted in a marked improvement 
rates over the results obtained by endarterecto 
renal and coronary arteries). Encouraged by the satisf.: 
tory results obtained with autogenous vein bypasses in 
vessels cf 4 mm of diameter and smaller, we decided to use 
vein graft bypasses in the treatment of symptomatic 
vertebral artery stenosis. The bypass technique permits a 
shorter ischemic clamping time (approximately | 
minutes) and allows the revascularization of verte 
arteries with lesions that extend up to 4 em beyond 
origin. Although the use of this technique in other ar 
has resulted in improved patency rates, the ultimate f 
of these bypasses to the vertebral artery is not known 

The four patients in this report had postoperativ 
angiograms showing a functioning graft. Pateney i 
future follow-up examinations will be assessed by Doppler 
ultrasound technique, since it is relatively easy to pick up _ 
the vertebral bypass flow signal over the clavicle. This: 
signal can be easily separated from neighboring carotid 
and subelavian artery flow signals. 

Two patients had postoperative swelling due to lympho- 
cele. In one it was managed by intravenous fluids and 
bowel rest for three days, and subsided in less than a we 
The other required aspiration and persisted for one mon 
Both lymphoceles occurred in the left side and were 
doubt, to incomplete ligation of branches of the thoraci 
duct. In one patient a mild degree of Horner syndrome was 
noted atthe time the lymphocele became tense. 


This stady was supported in part by the Detroit General. Hospital 
Research Serporation. 
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e Two hundred sixty-two patients with active upper gastroin- 
testinal (GI) bleeding underwent panendoscopy between July 
and March 1973. There was 100% accuracy of endoscopic 
nosis as to the anatomical site of bleeding; the etiopatho- 
defi nition was 94.7% accurate. The series was divided into 
ups 116 with “liver disease” and 146 with “no liver 
se.” There were 107 patients with varices: 21 teil into no 
isease (small varices) and 86 into liver disease (39 small 
large varices). All had associated gastritis. Three endo- 
bleeding patterns were identified in the liver disease 
Only 27% of the patients in the liver disease group with 
va ices (cirrhotics). had frank variceal hemorrhage, whereas 57% 
led from hemorrhagic gastritis. The diagnostic unit provided 
early diagnosis, meaningful therapy, organized data gathering, 
and rough estimates of ultimate prognosis. 
(Arch Surg 111:980-986, 1976). 








‘FGrarly diagnosis of the source of upper gastrointestinal 
`i (GI) bleeding by panendoscopy permits timely insti- 
tution of definitive therapy. It also helps to plan the 
appropriate surgical procedure preoperatively and reduces 
the intraoperative time otherwise spent in locating the 
bleeding lesion. 
Numerous. endoscopic studies'* of upper GI bleeding 
have already been reported. However, the early reports 
re severely handicapped by the lack of flexibility in the 
ginal instruments. The modern fiberoptic erdoscope 
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Immediate Endoscopic Diagnosis 
of Upper Gastrointestinal Bleeding 


“Its Accuracy and Value in Relation to Associated Pathology 


Avtar 8. Josen, MD; Edoardo Giuliani, MD; Arthur B. Voorhees, Jr, MD; Jose M. Ferrer, Jr, MD 


permits direct examination of the entire upper GI tract 
and identification of the exact or probable site of bleeding. 
In rare instances in which bleeding is massive, the under- 
lying lesien may be submerged and thereby hidden from 
detailed examination. Panendoscopy can be performed. 
with reasenable safety even in seriously ill patients, and it. 
is a reliable means of defining the site of hemorrhage, . 
particularly in cases with multiple lesions. The examina» 
tion can be performed during the acute episede of hemor- 
rhage while supportive therapy is being administered. 

In July 1970, we established a diagnostic endoscopic: 
unit,” furctional on a 24-hour basis, which was capable of 
examining the patient within 30 minutes from the time of 
arrival in the emergency service—a potential not called for 
in all cases. i 

This report deals with the results of diagnostic studies. 





‚done witkin 24 hours from the onset of bleeding in 262- 


patients curing a 32-month period up to March 1973. Two’ 
endoscopists, an endoscopic technician and the surgical 
resident in a supporting role, comprised the study team. 


SUBJECTS AND METHODS 


The patients were admitted immediately te the General 
Surgical Service. Preliminary appraisal was initiated and suppor- 
tive measures were instituted as required. Ce 

In order to minimize aspiration risks, the patient was placed on 
the left side with the foot-end raised between 30° and 40°. A Daval 
gastric gavage tube (32 French) was passed into the stemach to © 
empty it of all blood clots and to irrigate it with ice-cold saline | 
solution, beth for cleansing and gastric wall cooling, An orogastri 
irrigation device that we haye developed and used successful ; 
(Fig 1) is made by combination of a Y-shaped plastic connector, 2 
Travenol disposable vaginal irrigation unit (without the curved 
vaginal tig), and a 32 French Davol stomach tube: (without the 















a = ee etal 















que limbs a are re eaeh connected to. the 
and to mid suction, respectively. Two clamps are 
iey to direct he irigatie flow. 


fone until a gástric reflex vomitus is elicited: extreme 
on to the airway, maintaining the ae in the 


h easier pegnkiation of the cricopharyngeal sphinster, 
| topical anesthesia. 


hitus position. Om conclusion of the examination. the 
ents were sent to the predesignated care areas (Fig 2). 

wen RESULTS 

o Poppin n served. by the Harlem Hospital; elco- 





< Of the 262 patients with active upper GI bleeding, 116 
i fell invorthe “liver disease group” (group 1), with a hospital 
morta. ay af 25%, and 146 were in the “no liver dis2ase 
group” (group 2), with a hospital mortality of 5%. A 
tibdisigion of each groap according to the seurce of 
leediag and the asseciated endoscopic findings is shown 
n Fig 4 
The four cases listed as miscellaneous in the no liver 
lisease zroup were as follows: (1) two secondary te sutared 
tab wands of the stomach; (2) one bleeding at the 
anereato-jejunostomy line of a Whipple operation; and (3) 
one aeroduodenal fistula at the upper suture line of the 
o Daeron graft. 
_ The endoscopic accuracy was 100% in establishing the 
_ anatornizal site of bleeding and a complete definition of 
-the etippathology was feasible in 94.7%. In the remaining 
5.8%, the exact lesion was either overshadowed by conzur- 
-Tent disease or concealed by excess bleeding or blood dots 
n (Fig 5. 
_ There were 107 patients with varices (Fig 6): 21 fell into 
the no-lwer disease group, all having small varices (grades 
o Lieg UI, according to Dagradi” [Fig 7]}), whereas 86 
_. fell in-o the liver disease group, with 39 small varices and 
<o 4T large varices (grades IV and V). 
Only sne of the 21 patients with small varices in the no 
iver disease group was actively bleeding (probable cause, 
histcsemiasis [Fig 8 and 4]). The remainder had hemor- 
hagic gastritis with minor bleeding and intact varices. 
Of the 86 patients in the liver disease group with varices 
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sL the source of bleeding was as folows 23 
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Fig 1.—Crogastric irrigation set. 










(26.7%) ruptured varices (all large); 49 (57%) hemorrhagic 
gastritis; six (7%) ulcers; eight (9.3%) Mallory-Weiss tears 
(Fig 3). The bleeding from hemorrhagic gastritis in this 
group was moderate to heavy. 

Gastre varices (grades I, II, and III) were seen mainly in 
the fungus, were always associated with esophageal varices 
(representing 10% of the variceal patients), and were found 
in the presence of atrophic gastric mucosa and mild... 
gastritis. It is conceivable that a more severe degree gt 
gastritis might conceal the underlying gastric varices: 

Of the 262 patients, three died during endoscopy. Thes 
first patient had a bleeding gastric ulcer, wasin very ‘poor 
condition, and died of exsanguination in the endoscopy 
unit. The second patient had advanced liver disease with 
torrential variceal bleeding and died of exsanguination. — 
The third patient had renal failure following a gunshot 
wound ef the abdomen, and during endoscopy, his airway 
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Fig 2.—Patient management pattern. 
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Fig 3.—Distribution of patients according to the presence or absence of liver disease 

and varices with their source of bleeding. MW indicates Mallory-Weiss tears. 








varices were bleeding, there was always associated gastri- 

y ib our study group was 1.45%. Even though tis. nce 
eciable risk, we believe that the value of an The possible relationship of hemorrhagi« gastritis to 
gnosis jowstied the ee inthe poor portal hypertension has received some attention in 

i a literature." Baronofsky and Wangensteen" first propos 
that pori nenoN tothe narma venous return stud part or 




















ihe most frequent cause of upper 
nts that-we studied. Even when 
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Fig 5.—Endoscopic diagnostic accuracy in 252 patients with upper gastrointestinal (UGI) bleeding. 
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21 86 
NO LIVER DISEASE LIVER DISEASE 





Small Varices 21 Small Varices 39 
Large Varices 0 Large Varices 47 


Fig 6.—Relazionship of variceal size and liver disease. 
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various types of venous obstruction (portal, 
¢, ets), and their conclusions were as follows. 


Partial »bstruction te the venous outflow from the stemach 
creases its weight in rabbits end dogs. 2. Esophageal varices can 

produce] by portal or splenic vein obstruction and, when 
ne a beeswax'is given to such animals, esophageal aad 
evosions and bleeding are produced. 3. Portal or splenic 
obst-cztion abets the ulcer diathesis," 


ther eopport fer such pathogenesis accrued from 
Hquist and Gliedman, = whose findings were as follows. 


a Srrhotic patients dying with hemorrhage the scurceof 

bleeding was not from varices; in 21% a lesion was present which 

could as wel have been the source of hemorrhage as the variceszin 

only 45% 07 these patients did bleeding quite surely originate in 
esophageal varices. 


hey also concluded that hemorrhagic gastritis was tne 
ost frecuent source of bleeding in cirrhotics. 
1 enddascopic diagnesis of hemorrhagic gastritis in our 
y was made by recognition of hemorrhage, either 
e or recently arrested (with findings of petechize, 
ons with or without dots, suffusion of blood in the 
: urous raembrance, true submucosal hematoma), aloag 
with mcecerate to severe hyperemia, edema and “sticxi- 
nes” o° the mucosa with prominent (persisting after 
1 antreline injection and air insufflation), sueeulent 
, ard congestion, especially seen in the alcoholies with 
nt jwertension. In alcoholics we have also found 
quen association of congestion of the distal esophageal 
proximal duodenal mucosae. - 
We hawe refrained from securing biopsy confirmation 
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Fig 8.—Endoscopic bleeding patterns of 86 patients in liver disease group with varices. 
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during the acute phase of bleeding in most of our patients; 
however, subsequent biopsies and very few concomitant: 
ones have shown changes compatible with acute. and 
chronic in‘lammation. In passing, it may be noted that (1) 
the fiberoptic biopsy sample is minuscule and (2). 
histologic criteria of gastritis are subject to debate, | 
due to difficulty in excluding “functional inflamm 
changes” {polymorphonuclear infiltration in the la 
propria, normally present in the “well stomach”). There- 
fore, biopsy wil! often show atrophy or gastritis, while on 
gastroscopy, the mucosa appears normal. i 

“Bleeding varices” were diagnosed when actual varix 
hemorrhage was observed. 

The combination of endoscopically intact varices with 
hemorrhagic gastritis and “gastroesophageal ooze phe- 
nomenon” proved perplexing. Even when the other areas’ 
of the stemach appeared to have ceased bleeding after — 
irrigation. the gastroesophageal area sometimes continued 
to “ooze” blood. This might very well be the result of — 
unique mechanics operating at the esophago-gastric area, 
where various physiological forces converge during the 
acts of retching, vomiting, or gagging, since it was 
observed iñ many patients, irrespective of the presence or 
absence of varices. It might also have predictive implica- 
tion as to the potential risk of subsequent varix rupture. 


Our high degree of accuracy in diagnosing “site: of. 
bleeding” could only be obtained with painstaking cold 
lavages, which evacuated most of the clots so that the rate 
of hemorrhage would slacken enough to permit tracing the — 
ongoing bleeding to its origin. This was especially impor- n 
tant, of ceurse, when several potentially bleeding diseases 
coexisted a 
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: useful to further divide the liver disease gr up with 
_ (86 patients) into three general subgroupings of Ay 
-C Fig 8). 
Subgroup A (19 amel varices and ten large vaiad) was 
characterized endoscopically by intact varices, hemor- 
rhagic gastritis, and absence of active bleeding at the 
esophagogastric junction. 

Subgroup B (20 small and 14 large varices) also had 
< continuous ooze of blood at the esophagogastric junction 
(“gastroesophageal ooze phenomenon”). 

-o Subgroup.C (23 large varices) was typified endoscopi- 
K cally by profuse varix hemorrhage and represented 28% of 
all patients in “liver disease group” with varices (86 
_ patients). 

_ The mortality with small varices in liver disease group 
E -was 5% in subgroup A and 20% in subgroup B—mainly due 
< to liver failure. The mortality with large varices in the liver 
< disease group was 30% in subgroup A, 21% in subgroup B, 
mainly due to liver failure, and 70% in subgroup C, mainly 
due to exsanguination (Fig 8). 

-> Some of the patients with the endoscopic picture of A or 

B subsequently bled again, and repeat endoscopy showed 
definite variceal bleeding, as seen in subgroup C. 

- Three patients who had undergone shunt procedures and 
who continued to drink were readmitted with mild bleed- 
ing. Endoscopy revealed intact decompressed varices and 
oderate amount of gastritis, with a bleeding pattern as 
een in subgroup A and B. 

The severity of bleeding and clinical outcome were 
mmensurate with the degree of liver deterioration, 
portal hypertension, and variceal size. 


ADDITIONAL FINDINGS 


etween March 1973 and March 1976, we performed 214 
more endoscopies for acute upper GI bleeding, bringing the 
total to 476. At a preliminary analysis they can be so 
divided: varices, 55; gastritis, 97; ulcers, 59; an miscella- 
neous, three. 

_ The endoscopic bleeding pattern seems analogous to that 
of the initial 262 cases. The endoscopic team and the overall 
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jedan administered. diazepam, “causing respiratory 








arrest, and the other due to anaphylactoid reaction to 
dychlonine hydrochloride (Dyclone [topical anesthetic), 
with laryngospasm, facial edema, and chemosis. i 

One patient with a deep tear at the left posterolateral 
wall of the esophagogastric junction (? Mallory-Weiss vs- 
Boerhaave syndrome) developed subcutaneous emphysema 
of the neck at the end of endoscopy. 
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eal Disease 





aicillin, streptomycin, tetracycline, and, most 
ycin and its analogue, clindamycin. An inci- 
dtarmea and accompanying proctocolitis as high as 
ith erwiMout pseudomembrane formation has been noted. 

cases.avithdrawal of the drug, supportive measures, and 
istratsonsof corticosteroids have resulted in reversal of the 
nic dia e. In the past year, however, it has become 
nt Fat there is a substantial mortality (as high as 38%) 
jated wits the conservative management of this entity. We 
: used subtotal colectomy as a life-sparing procedure, and 
report bere: its application in two specific instances, along 
the ciluice! course, roentgenographic findings, and labora- 
data we believe drug-induced colitis is increasing in 
ency ‘andiseverity and is of importance to the surgeon. 
į Saag 111:987-989, 1976) 
























\rig-raluzed pseudomembranous colitis has. been 
LJ repocte! following administration of tetracycline, ™ 
-chloramptenvol,* ampicillin, ** and lincomycin.’? More 
recently, tese has been.a growing number of case reports 
linking elmdamycin to the syndrome as well.**" Clinda- 
| mycin is e derivative of lincomycin that is synthesized by 
_replacerett of the 7(E)-hydroxyl group of lincomycine 
_ with a T-caloro substitute. 

Of the approximately 80 published incidents of pseudo- 
membrancus*colitis asseciated with both lincomycin and 
e damyem, anly three kave required colectomy for control 
0 the disease.” The remainder of the reports stress the 
| reversibi icy of the disease after withdrawal of the drag 
and medical management. We have cared for two patients 
-with sever2 ampicillin- and clindamycin-associated colitis, 
b ath of whose conditions deteriorated rapidly in the face of 
intensive medical therapy. Both patients eventually 
wired ae colectomy. 
































-Induced Colitis as a 


REPORT OF CASES 


Case 1.—A 61-year-old woman underwent abdominal hysterec- 
tomy and bilateral sealpingo-oophorectomy for postmenopausal 
bleeding with endometrial hyperplasia. Postoperatively a wound. _ 
infection developed, and therapy was started with clindamycin, < 
150 mg intramuscularly every six hours for four days, and’. 
ampicillin trihydrate, 250 mg orally four times a day for the same.’ 
period. Six days after cessation of the drug therapy, while at home, 
she noticed nausea, abdominal cramps, and loose bowel movements. 
progressing to a liquid stool every 45 minutes, with ine 
toxicity and weakness. About one week prior to readmiss' 
had cramping pain prior to every defecation, fever, anda ra 
her upper éxtremities. She was admitted with a tempera’ 
39.5 C, abdominal distention, hematocrit value of 29%, and a whit 
blood cell (WBC) count of 19,800/cu mm. Proctoscopy demon- 
strated ulceration in the mucosa, with inflammatory changes and 
a pseudomembrane. Intravenous solutions were given, and the ~ 
patient was fed a clear liquid diet despite continuing cramping 
abdominal pain and increasing abdominal distention. Stool” 
cultures revealed no unusual flora or staphylococcal growth: 
Clindamycin therapy was stopped, and after one week-of system- > 
ically administered corticosteroids, metronidazole therapy was- 
started. The patient’s condition, however, continued to deterio- 
rate. After much deliberation, we performed a subtotal colectomy 
with an ileostomy and Hartmann pouch. The pathologic specimen. © 
demonstrated severe ulcerating colitis with pseudomembrane 
formation. Postoperatively, the patient’s clinical course was un- 
eventful, with clearing of the rectal segment on subsequent 
proctoscopy:, Closure of the ileostomy is contemplated after 
further convalescence. 
















Case 2.—A 79-year-old man received ampicillin trihydrate orally 
for treatment of an upper respiratory tract infection of one: 
month’s duration. Ten days after cessation of ampicillin therapy, 
he had cramping abdominal pain with bloody diarrhea and was 
admitted to the hospital for diagnostic studies. He had no history. 
of prior bowel disease. He had a temperature of 38.5 C and.a 
diffusely tender abdomen. On admission, proctoscopy revealed 
edematous mucosa with bleeding and pseudomembrane forma- 
tion. Therapy consisted of intravenous alimentation, bowel. rest; 
diphenoxylate with atropine (six tablets daily), and salicylazogul-~ 
fapyndine (1 gm every four hours) and high-dose systemically 
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an 
ulceration and hemorrhagic areas. 


given corticosteroids (500 mg—1 gm of methylprednisolone every 
six hours). His WBC count rose from 8,000 to 12,000/eu mm, and 
. repeated proctoscopy showed no changes in the mucosal abnormal- 
ities. After three weeks of therapy, blood cultures were positive 
for enterococcus, and gentamicin sulfate administration (6 mg/ 
kg/day) was started. Because of continuing sepsis, left lower 
quadrant tenderness for six weeks, and an increasing WBC count, 
a subtotal colectomy with ileostomy and Hartmann pouch was 
performed. The surgical specimen revealed ulcerating colitis with 
-hemorrhage throughout and pseudomembrane formation (Fig- 
ure). At laparotomy, a 5-cm abdominal aortic aneurysm was noted. 
The patient did well for five days, but on the sixth postoperative 
day had a wound evisceration, which was closed operatively. He 
continued to have purulent rectal drainage and a WBC count of 
18,000 to 22,000/cu mm. The friable rectal mucosal disease was 
treated with corticosteroid enemas. He continued to improve 
slowly and received an oral diet until one month after colectomy 
when his abdominal aortic aneurysm was resected and a bifurca- 
tion aortic graft placed as an emergency procedure. Postoperative- 
ly, the patient’s condition remained stable for a two-week period, 
but occasional blood cultures grew enterococeus. He was contin- 
ually treated with systemically given antibiotics, including 
-gentamicin, but developed hepatitis postoperatively, with a serum 
glutamic oxaloacetic transaminase value of 9,000 international 
units and a bilirubin level of 6.8 mg/100 ml. Two months after 
aneurysmectomy, the patient again developed shock and was 
immediately operated on; a ruptured mycotic aneurysm at the 
suture line of the previous bifurcation graft was found. He died on 
the operating table. No autopsy was allowed, but some gradual 
clearing of the colitis in the rectal sigmoid remnant was noted 
during treatment with corticosteroid enemas. Hcwever, the 
mucosa of the eclon was not completely normal at the time of the 
rupture of his aneurysm. 


COMMENT 


Pseudomembranous colitis has been known since 1883 
when Coats® described the first case, which he believed 
was caused by morbid poison. In 1898, Finney” published 
the classic description of postoperative pseudomembranous 
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ase 2. Left, Microscopic section showing pseudomembrane formation. Right, Operative specimen showing descending colon with 

























colitis occurring in a 23-year-old woman ten days after 
gastric surgery. Since that time, many case reports and 
etiologic theories have been published.: Recent 
evidence suggests that alteration of anaerobic flora does 
occur and correlates with pseudomembrane formation, but 
this does not rule out idiosyncratic reactions as a possible 
cause.”* 2 

The colitis associated with lincomycin was first 
described by Kaplan and Weinstein’ in 1968. This same- 
form of colitis has been described following administration 
of various other antibiotics, including ampizillin,’* tetracy- 
cline,” and chloramphenicol.’ 

Recently, clindamycin has become available.” It is more 
potent than lincomycin against Gram-positive organisms, 
with better absorption from the gastrointestinal traet.* 
Geddes et al reported that only one patient in 50 devel- 
oped diarrhea after administration of clindamycin orally 
for a period of 7 to 187 days; it therefore seemed the drug 
to supplant lincomycin. However, in the past two years, the 
number of reported cases of pseudomembranous colitis 
associated with clindamycin has been steadily growing 
since first documented by Cohen et al.* Tedesco et al," 
reporting a prospective study of 200 patients receiving 
clindamycin for various reasons, found a 21% incidence of 
diarrhea and a 10% incidence of pseudomembranous colitis. 
It appeared that the incidence was higher in those patients 
receiving the drug orally, but it was net dose-related.‘ 
Since that time, the same group has seen 36 patients with 
clindamycin-associated colitis in a 12-monta period.” In all, 
there are now approximately 50 reported cases of clinda- 
mycin-associated colitis. Treatment in all eases has been by 
medical management, including withdrawal of the drug, 
bowel rest, parenteral fluids, antispasmodics, and cortico-.. 
steroid therapy, both parenteral and. by enema, All 
patients recovered on this regimen, inseluding eight, 
described by Tedesco et al, who had physical signs of an 
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inal free air from a suspected celonic 
is latter patient was not considered an 
zardidate because of multiple intercurrent 


‘or drug-indueed colitis, which may not 
se‘f-limited cisezse. Block’s patient, much like 

























val of -w9 patients following subtotal colectomy. 
ir pai iants, now the fourth and fifth described whe 

: omy, point cut different indications for 
e first, while che patient did not appear te 
ication that could be considered life-threat- 
ase was not ameliorated by corticosteroid 


w A A that may demand urgent er 
eration. The treatment regimen reported for 
Juded not only those modalities mentioned 
intravenous hyperalimentation and antibi- 
n these measures, ie sigmeidos- 





ht 
experience suggests that surgical intervention 
se dismissed in the treatment of drug-induced 
merbr-nous colitis. Although most cases can be 
-adeeuately by medical means and drug with- 
V are to respond and continued patient deteriora- 
with spss may require subtotal colectomy to avoid 
mplicatioas of colonic necrosis, perforation, or hemor- 
age. 


‘Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin arthyurate—Alpen, Amecill, Polycillin, Principen. 

- Clindamycia—CEoein. 

- Gentamicin salfate—Garamyein. 

 Metronidazal:—lagyl. 

. Salicylazosulfaprdine—Accncol, Azulfidine, Rorasul, S.A.S-508, 
_Bidoolon, VET Sasp Oral. 
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Editorial Comment 


With this additional contribution, surgical intervention now. 
seems established as a life-saving adjunct to the treatment of 
selected patients with drug-induced colitis. It should be remarked, 
however, that the one patient in the series of Tedesco et al who 
was operated on responded to diverting ileostomy alone. It would 
be of interest to see whether subtotal colectomy will be necessary 
for all patients with this disease who require operation. 

RICHARD Warren, MD 
Boston 
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Andrew A. Gage, MD 


® In the years. 1964 through 1970, sixty selected patients with 
oral cancer were treated by freezing in situ with the intent to cure 
the disease. Early results demonstrated the suitability of the 
method for high-surgical-risk patients and showed that the 
technique permitted avoidance of bone-sacrificing operations. 
ps Five-year survival statistics show that cryosurgery was most 

. Successfully used on small to moderate-sized cancers without 
cervical lymphadenopathy. The results justify continued use ot 
cryosurgery in carefully selected patients. 

(Arch Surg 111:990-994, 1976) 


cS reezing in situ as a method for treatment of tumors 
ae Fis been undergoing clinical trial since Cooper’ devel- 

oped eryosurgical apparatus in 1963. Early in the experi- 
ence of this author it became evident that cryosurgery was 
_ admirably suited to management of oral cancer.? With skin 
cancer, oral tumors shared the feature of easy accessibility 
for the application of the new technique. The effect of 
treatment could be seen easily and the treatment repeated 
-as necessary. However, the special advantages of cryosur- 
gery in oral surgery were related to its suitability for the 
-high-surgical-risk patient who could not be considered a 
_ candidate for major operation. Furthermore, tke technique 
permitted avoidance of bone-sacrificing operations and 
“conservation of mandible, and preserved normal form and 
function of the oral cavity. This important feature was 
“emphasized by experimental work showing tke favorable 
sequence of injury and repair after freezing bone.’ Though 
the early clinical results were attractive,’ the long-term 
results in terms of survival remained to be determined. 
The purpose of this report is to give the five-year survival 
«orate in a selected group of patients, to describe the lessons 
learned about proper cryosurgical technique and about the 
: effect of freezing on tumors, and to discuss the selection of 
_. patients for use of the technique. 


SELECTION OF PATIENTS 


_ In the years 1964 through 1970, sixty carefully selected patients 
_ with oral cancer were chosen for treatment by erycsurgery. The 
_patients were considered to have curable lesions, and since freez- 
ing in situ was used as the primary method of treatment, 
“prospects of cure were largely dependent on tke technique. 
_ Alternative methods of treatment were described tc the patients 
-cas part of the informed consent routine, but rarely was the 
suggested plan of treatment refused. In selection of patients with 
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Five-Year Survival Following 
_ Cryosurgery for Oral Cancer 


oral cancer for use of cryosurgery, there were two dominant 
factors: (1) The cancer was on or adjacent to bone, so that excision 
would require removal of a portion of mandible; maxilla, or palate. 
(2) The patient was a high surgical risk because of severe 
associated disease, usually decompensated heart disease. In séme 
patients both factors were present, but just one was judged 
sufficieat. In addition, a few patients were chosen for cryosurgery 
only because radical surgery (or even radiotherapy) was refused 
for various reasons, sometimes related to the mental status cf the 
patient. 

The majority of patients were over 60 yearseof age, and all but 
one were men. The sites of origin of the cancer were buccal mucosa 
(two patients), floor of the mouth (29 patients), anterior two thirds 
of the tongue (six patients), posterior third of the tongue (three 
patients), soft palate (two patients), hard palate (four patients), 
lower alveolar ridge (11 patients), and upper alveolar ridge (three 
patients). The cancers of the floor of the mouthwere usually in the 
anterior portion, often crossing midline, and less commonly in the 
sulcus between tongue and alveolus posteriorly, 

When first seen, the extent of the cancer was carefully deter- 
mined and staged by the TNM classification of the American Joint 
Committee on Cancer Staging and End Results Reporting. Fifty-. 
one patients had no enlarged cervical lymph nodes when first seen. 
Those patients who had no cervical lymphadenopathy had only 
cryosurgery to the primary lesion, and radical iymph node dissec: 
tion was deferred in all but two patients. he two exceptions 
underwent prophylactic lymph node dissection because the 
primary lesion was so large that this seemed to be a reasonable 
precaution, In both instances, the regional lymph nodes did not 
contain any metastatic cancer. Nine patients had enlarged cervical 
lymph nodes when first examined, so radical neck dissection was 
done about one month after cryosurgery to the primary lesion.: 
This interval was considered necessary in order to be sure that the 
primary lesion was under control. 


TECHNIQUE 


The basic feature of cryosurgical technique for oral cancer was: 
to freeze the cancer in situ and excise nothing. The goal was the: 
production of a predictable area of tissue necrosis. pani; 

Treatments were given in the operating room with sterile 
equipment. In some cooperative patients with:small lesions, local 
infiltration or field block anesthesia sufficed. However, most 
patients had general anesthesia. In uncooperative patients-or ino 
patients with very large cancers, general anesthesia was neces- 
sary. About 30 minutes were required for treatment in. most 
patients. Cryosurgical apparatus using liquid nitrogen (~196 C) ‘ 
and a cryoprobe with a freezing surface 9.5 mnvin diameter (Fig 1) 
was used. The cryoprobe was placed in firm: contact with the 
tumor. Successful freezing depended on the: maintenance of a 
broad solid bond between tumor and cryoprobe, If area of contact 
was likely to be poor, as was the case when the tumor overlay bone. 
in the oral cavity, then the contact was improved by placing some 
water-soluble lubricating jelly about the probe tip. If the tumor _ 


was scft and bulky, then the cryoprobe was inserted into it to 
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tating room scene during freezing of oral cancer with 
Thermocouples are in place. Cryosurgical apparatus 
ferare in background. 


£ “that misht permit the introduction of infection or 
hemorrhage. Therefore, almost always surface contact 
g used because it avoided these problems. Further- 
echnique did not disrupt tissue planes and minimized 
nce cf Jissemination of turnor cells. The probe was always used 
old. aepessible, because extraction of heat from the tissues 
dependeduon the gradient of temperature between the probe and 
the tissue The greater the temperature gradient and the larger 
the ares »f contact, the greater the amount of tissue that was 
frozen. 
















Fig 2.—Temperatures recorded while freezing oral cancer. Upper tracing shows surface contact tem- 
perature between cryoprobe and tumor. Lower tracing shows temperature in tissue 1.5 cm from probe. 











































With the probe carefully placed: on the tumor, guarding to 
prevent movement after freezing started, liquid nitrogen. was 
allowed to How and produce freezing. As the frozen tissues: turned 
white and hard, the extent of freezing was judged by. inspection 
and palpation. With surface contact freezing, the shape of the 
frozen area was roughly hemispheric and the depth of freezing 
was about:the same as the lateral spread of frost from th 
This provided the surgeon with a rough clinical guide 
amount of freezing that had been accomplished. Free : 
continued until a frosted appearance encompassed the entire 
lesion andà generous margin of apparently normal tissue. Tumors 
too large to be frozen in a single application of the probe were 
treated by-successive applications of the probe to several areas of 
the tumor- overlapping frozen areas. After thawing time of about 
ten minutes, the entire tumor was again frozen. The tissues were 
allowed te thaw slowly. Rapid freezing, slow unassisted thawing, 
and repetition of freezing were used to increase the extent and 
certainty ef cell destruction. l 

Thermoæouples were used in the freezing of tumors to control. 
the correctness of the technique. One thermocouple was ‘place 
between the probe and the tumor to monitor the early progress of 
freezing. A second thermocouple was placed in normal tissue at 
periphery of the tumor to follow the extent of freezing, an 
treatment was continued until a temperature of —40 C was 
achieved if this area. A record of good treatment is shown in Fig2 
where tissue temperature fell to —40 C in three minutes and“: 
remained colder than —40 C for the rest of the seven-minute _ 
freezing period. Allowing for temperature gradients, all areas of 
tumor were frozen to at least —60 C. 


POSTOPERATIVE CARE AND COMPLICATIONS 


When the tissue thawed, swelling began. Edema reached a 
maximum from four to eight hours after freezing, and usually 
interfered with eating to some extent, depending on the severity 
and location. Ordinarily a soft diet was taken, but more commonly 
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diet to fluids only for a day 


it was necessary to restrict 








: _ rior part of the oral cavity, or when freezing was confined to the 
palate or alveolar ridges, tissue swelling was not a threat to the 
airway and tracheostomy was not needed. In the posterior part of 
the oral cavity, after freezing in the posterior part of the tongue, 
swelling of the tissues could have threatened respiration, so a 
preliminary tracheostomy was done in two patients. One of these 

-patients was considered a postoperative death, though death 
occurred. two weeks after operation and was not clearly related to 
the. cryosurgical procedure. This was a 54-year-old man with an 
advanced oral cancer in whom radical surgery was thought 
inadvisable because of a chronic brain syndrome and advanced 
peripheral neuropathy. A week after operation, respiratory diffi- 
culty developed due apparently to faulty central nervous system 

control, A week later he suddenly died. Postmortem examination 

< showed bronchopneumonia, but no residual viable tumor. 

>< Later postoperative problems were related to the mass of 

Malodorous necrotic tissue that lingered in the oral cavity for a 

| few weeks. The tissue was eliminated by slough in smal pieces or 

by resorption. In this process, hemorrhage occasionally occurrred 

_ from the seventh to the tenth postoperative day, at the time when 

_ the slough of necrotic tissue was occurring. Control of the hemor- 

_thage was necessary by electrocoagulation or by suture ligature in 

ree patients, and was not life-endangering. The chance of 

emorrhage was greatest when a major artery, such as the lingual 
ery, was in the necrotic tissue. 

"After the soft tissue sloughed, a clean granulating wound was 

left. At this stage, areas suspected of being residual cancer were 
biopsied to identify persistent disease. If present, treatment was 

given again. Treatment of the primary tumor was considered 
omplete when there was no evidence of persistent cancer and 

hen the wound was healed. Soft tissue wounds healed in about 30 

ys, but when the bone was exposed by slough of the overlying 

issue, then the healing process required a consideratly longer 
period of time, as long as many months. During this time, the 
exposed devitalized bone became discolored and acquired some 
debris from the surface erosion as the months passed. In only four 
instances did sequestration to a minor extent occur. The separa- 
tion of the small piece of necrotic bone usually occurred after one 
year following freezing, and was always followed by quick healing 
of the soft tissue. The lost bone was minimal in volume and 
produced no significant alteration to the roentgenological 

‘appearance of the mandible. 

-_ Several special problems occurred and persisted. These were 

_paresthesias, nerve function loss, and trismus. Long-lasting pares- 

thesias along: the jaw occurred in one patient after fre2zing the 

lower alveolar ridge. One patient had sensory loss in pert of the 
tongue after freezing the tongue, and another had sensory loss in 
ipart of the lower lip and chin after freezing the lower alveolar 

‘ridge. These symptoms improved after several months. In freez- 

ng in the retromolar area, trismus was a serious problem in two 

patients, and probably was caused by fibrosis of the pterygoid 
muscles consequent to freezing injury. 







































RESULTS 


Table 1 groups the patients by age and shows the three- 
ear survival (41 of 60 patients) and five-year survival (32 
of 60 patients) in each age grouping. Many of the patients 
had associated systemic disease, and this was a major 
factor in the expected decreased survival at the fve-year 





992 Arch Surg—Vol 111, Sept 1976 





then permit intake of solid food of whatever type the patient could _ 
_ tolerate. Occasionally a nasogastric tube was needed for feeding — 

for a few days. Pain was minimal, and commonly only small doses | 
of meperidine hydrochloride (Demerol) were needed. In the ante- 




















No. of Three-Year’ Five-Year 
Site of Origin Patients Survival Survival 


Bucca! mucosa 2 1 1 pes 
Floor of mouth 29 19 13 pe 
Anterior two thirds of td 
tongue 


Posterior third of 
tongue 3 


Soft palate 

































Lower alveolar ridge 
Upper alveolar ridge 3 3 
Totai 






interval. Only one of the nine deaths occurring in the _ 
fourth and fifth years after treatment was due to cancer. 
In the other eight, although not all were freeof cancer, th 
tumor was under control and death was due to coronary 
heart disease or cerebrovascular accident or similar termi- | ~ 
nating illness. Of the 32 patients surviving five years, — 
three were known to have persistent cancer after cryosur- -< 
gery, and this had been controlled by later addition of: 
radiotherapy to the treatment program. Of 32 patients who 
survived five years or more, a new primary oral cancer 
developed in six and a laryngeal cancer developed in one. 
All were detected at an early stage and were successfully. 
treated by cryosurgery, except for the laryngeal cancer, = 
which was excised. None of these patients have died cf 
cancer. eee 
Table 2 shows the three-year and five-year survival in a 
relation to the primary site of the oral cancer. In the Le 








cancers that overlay bone, such as the palate and alveolar __ 
ridges, results were rather good with cryosurgery. The 


underlying bone limited the depth invasion of cancer and i 
compensated for a deficiency of freezing in situ. aane 
Five-year survival presented by TNM classification of- 
the American Joint Committee for Cancer Staging and 
End Results Reporting, which provides for clinical categc- 
rization of the primary lesion and its metastasis, is shown. 
in Table 3. In stage I disease, there were 19 survivors out 
of 21 patients. The two patients who died hadearly cancers 
in the anterior part of the floor of the mouth without 
obvious metastases, and died of unrelated disease. One ae 
patient was a 72-year-old man who died of congestive heart 


failure about six months after. cryosurgery. Postmortem  ~ 


examination showed no cancer. The other death was of a 
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- Five Year Sunival by TNM Classification” 



















i End Route Reporting 


` Table 4.—Surv-val to Present Day 
Mean Sur- 
steht: vival, mo 
« cancer apparant 
nrelated disease; 
or 

























ve man who died of pneumonia 34 years after 
osurgi«al treatment. There was no clinical evidence of 


« IT disease, there were 15 survivors of 26 patien:s 
> a mark, but only ten survivors at the end əf 
‘years: Attrition in the Zourth and fifth years was due 
metastatic cancer in twe patients, but the other three 
1 of associated disease, apparently free of cancer. in 
e Il! und stage IV disease, which represents advanced 
cer with lymph node-extensions, there was the expected 
‘ate: af survival. 

urvina: to the present day (Dec 31, 1975), which means 
¥ ten years in. some patients, shows the natural 
on rate in this group of elderly patients, mary 
sang Anpanted system disease. Survival to date and the 





“There were 25 living patients, all of who were 
2 ' ‘free of cancer, with a mean survival of 94 
onths. (Chis figure includes three patients known to have 
2 survived =yom 62 te 1M months and still thought to be 
alive, but lost to follow-up in the past year.) Sixteen 
i nts ave died of unrelated disease, usually cardiac n 
origin or cerebrovascular disease, but were apparently free 
: of tumer at the time of death. This group included ome 
_ postopera-ive death. The mean survival in this group was 
re thau-three years. Ar additional ten patients died 
fith metastatic tumor somewhere, usually in the cervical 
o region, although the tumor did not always cause death ard 
- the primacy treated area appeared to be free of tumer. The 
. failures o° cryosurgery, the nine patients who had persi- 
tent primery cancer after cryosurgery, were patients wich 
advanced 2ancers of the oral cavity, usually of the floor of 
the mowtE and the base of the tongue. Cryosurgery was 
sed becaase of their unsuitability for surgical excision. 
en persistent disease became obvious, radiotherapy was 
en. Croosurgery was poorly chosen for these patients 
h stage m or stage IV eancers. 
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In relation to the question of prophylactic lymph node 
dissectiors, the fate of the patients in whom lymph 
node enlargement developed at a later date, sometime 
after cryurgery was given, was reviewed. I 
without ealarged cervical lymph nodes when fir 
treated orly by freezing the primary site, enl 
lymph nodes commonly developed about 3 to 
later. This interval was at variable and was 





underweré radiotherapy only because poor pl 
tion precluded operation. This incidence of de 
lymph nowe enlargement (18 of 49 patients) i 
incidence <eported in larger series by others. | 
part, thes: patients had moderate-sized prim: 
(T1-1, T211, T3-1). Four patients are living, 
free of cancer. Three died of unrelated dise 
tumor was present. Five died with metastatic 
without evidence of cancer in the primary 
patient did of persistent primary oral cancer. 
rience dic not permit a conclusion on the advisab 
prophylaczic radical neck dissection in relation to ery 
gery. 


COMMENT 


This sraall series of patients has served to permit. 
evaluatior of the several features of the cryosurgery that 
influence adgment of acceptability of this procedure as'a 
standard method of therapy. The advantages are several. - 
The risk o surgery is low because anesthesia requirement 
is little and because there is no blood loss at operation. The 
risk of lat hemorrhage is usually predictable on the basis 
of the siteof the tumor. Because nothing is excised, there i is 
no chance of tumor cell implantation. As a :method of 
management, cryosurgery offers the attractive features of 
favorable wound healing and good relief of pain because of 
the effect on sensory nerves. It also offers preservation of- 
options of other therapy. Failure of cryosurgery should be 
evident w-thin a month after treatment. At that time, one 
can choose to continue with additional cryosurgery or to 
change the course of treatment to either surgical excision, — 
radiotherepy, chemotherapy, or a combination of the — : 
above. Among the advantages must be mentioned the 
intriguing possibility that a freezing in situ may produce 
an immune response that can cause tumor regression in 
distant arzas.*^® No such clinical response was seen in this 
series. 

The dissdvantages of cryosurgery are principally related 
to limitatæns of the freezing capability of the equipment 
and to the ability of a local conservative treatment to cure 
cancer. Freezing cancer in situ represents only local treat- 
ment, and lymphadenopathy or metastatic disease must: be 
managed in other ways. Evaluation of required depth of 
freezing i always a problem, especially in consideration of 
the judgrr=ntal accuracy in assessment of the extent of the 
disease. Eiologic tissue with an intact blood supply is 
difficult tæ freeze, and modern eryosurgical equipment, 
even usinz liquid nitrogen, has difficulty in freezing large 
volumes o tissue. Therefore, with any one single applica- 
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large cryosurgical poke. it 
destruction more than 2 cm away from the cryoprobe. This 
difficulty can in part be overcome by moving the probe to 
different sites of the tumor or by insertion of the probe 
-into the tumor. Still in the first instance, depth penetration 
is not increased very much, and in the second instance 
"penetration of the tumor has the disadvantage o: causing a 
wound, possibly causing hemorrhage, and increasing the 
risk of dissemination of tumor cells. Partly beczuse of the 
difficulty i in freezing large volumes of tissue, cryosurgery 
is not suitable for coping with advanced large cancers with 
- the idea of achieving cure. 

_ This small series shows that cryosurgery is more likely to 
cure small cancers than large ones. It was particularly 
successful in cancers overlying bone because deep invasion 
of the tumor was limited by the underlying bone. Because 
of easy accessibility to treatment, the technique was 
_ suitable for cancers in the anterior part of the floor of the 

- mouth. In this location the disability caused by resection of 
< the anterior portion of the mandible encouraged accept- 
ance of the risk of cryosurgery. Cancers of the floor of the 
“mouth were not as suitable as cancers overlying bone 
because depth penetration was perhaps greater than 
appreciated. and invasion via the lymphatics probably 
_ occurred at an early stage. The ideal patient for cryosur- 
gery had a small to moderate-sized cancer overlying bone, 
‘such as the palate or the mandible, with ro cervical 
adenopathy. Less suitable were cancers of the tongue, 
especially of the posterior portion, which are better 
managed by surgical excision (or radiotherapy) :f it can be 
accomplished without the disability caused by excision of 
generous segments of the mandible. 

The results achieved in these 60 patients have clarified 
he process of patient selection. To use cryosurgery as 
rimary treatment for cure of squamous cell carcinoma of 
the oral cavity, the following criteria are recommended: 
1, The disease must be localized. 

2. The lesions must be small to moderate-sizad, prefer- 
ably overlying bone. 

3. Preferably; there should be no cervical lymphadenopa- 
thy. 

4, The patient may be a high surgical risk. 

The presence of cervical adenopathy is good reason not 
es to use cryosurgery. However, if other factors stch as high 

surgical risk or desire to conserve bone dictate the use of 
cryosurgery, then node dissection should be deferred until 
it is certain that the primary lesion is under control. 

» Cryosurgery as primary treatment for oral cancer is not 
widely practiced. Review of the literature indicates that 
most physicians who are familiar with the technique limit 
its application: to palliation of symptoms of incurable 
-= cancer, or use the technique for persistent or recurrent 
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is dificult to achieve r t 
-This caatious view is Justified because of the limitations of 





cancer when all ot er tre tment methods have failed” 





the technique as well as the lethality of the disease. On the 
other hand, physicians recognize the potential use in 
selected patients with primary cancer, especially those in 
whom conventional methods of treatment cannot be used 
for one reason or another, and those in whem conservation 
of bone is a factor.**"?> There is general agreement on its 
suitability for the high-surgical-risk patiert and on lack of 
permar.ent bone injury. 

The ‘ive-year survival rate cited in this report justifies ` 
the use of cryosurgery as a primary method of treatment 
for special types of patients. The results in stage I are 
excellent. Though the results in stage II are not as good as 
those reported by Hirara et al, using conventional 
methods of treatment, many of the patierits in this study 
presented special problems. All but one of the patients _ 
were men, who have a less favorable prognesis than women 
with this disease. These results were achieved without 
combination with other methods of treatment. Cryosur- 
gery ir combination with chemotherapy or radiotherapy 
may achieve results that are additive." It is clear at this 
time that cryosurgery deserves wider use in oral cancer in. 
high-surgical-risk patients, especially these who do not. 
have cervical lymphadenopathy. 
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The seven 


major gram- 
and Staphylococci remain highly susceptible... 


pathogens 






Of the seven major gram-negative pathogens encountered in the hospital, 97 per cent remained 
sensitive to Garamycin in vitro over a five-year period; 99 per cent of Staphylococci remained sensitive. 


GARAMYCIN* Injectable, brand of gentamicin 
sulfate, U.S.P, injection. 40 mg. per mi. 

Each mi. contains gentamicin sulfate, U.S.P equivalent 
to 40 mg. gentamicin. 

For Parenteral Administration 





WARNING 


Patients treated with GARAMYCIN Injectable 
should be under close clinical observation 
because of the potential toxicity associated 
with the use of this drug. 

Ototoxicity, both vestibular and auditory, 
can occur in patients, primarily those with 
pre-existing renal damage, treated with 
GARAMYCIN Injectable usually for longer 
periods or with higher doses than 
recommended. 

GARAMYCIN Injectable is potentially 
nephrotoxic, and this should be kept in mind 
when it is used in patients with pre-existing 
renal impairment. 

Monitoring of renal and eighth nerve func- 
tion is recommended during therapy of 
patients with known impairment of renal func- 
tion. This testing is also recommended in 
patients with normal renal function at onset of 
therapy who develop evidence of nitrogen 
retention (increasing BUN, NPN, creatinine or 
oliguria). Evidence of ototoxicity requires 
dosage adjustments or discontinuance 
of the drug. 

In event of overdose or toxic reactions, peri- 
toneal dialysis or hemodialysis will aid in 
removal of gentamicin from the blood. 

m concentrations should be monitored 
when feasible and prolonged concentrations 
above 12 mcg./ml. should be avoided. 

Concurrent use of other neurotoxic and/or 
nephrotoxic drugs, particularly streptomycin, 
neomycin, kanamycin, cephaloridine, 
viomycin, polymyxin B, and polymyxin E 
(colistin), should be avoided. 

The concurrent use of gentamicin with 
potent diuretics should be avoided, since 
certain diuretics by themselves may cause 
ototoxicity. In addition, when administered 
intravenously, diuretics may cause a rise in 
gentamicin serum level and potentiate 
neurotoxicity. 

USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 














INDICATIONS GARAMYCIN Injectable is indi- 
cated. with due regard for relative toxicity of antibiotics, 
in the treatment cf serious infections caused by 
susceptible strains of the following microorganisms: 

Pseudomonas aeruginosa, Proteus species 
(indole-positive and indole-negative), Escherichia 
coli and Klebsielia-Enterobacter Serratia 
species. 

Cinical studies have shown GARAMYCIN Inect 
able to be effective in septicemia and serious infections 
of the centra! nervous system {meningitis}. urinary 
tract, respiratory tract. gastrointestinal tract. skin and 
soft tissue (including burns). 
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Bacteriologic tests to determine th causative organ- 
isms and their susceptibility to gentamicin should be 
performed. 

Bacterial resistance to gentamicin develops slowly in 
step-wise fashion: there have been no one-step muta- 
tions to high resistance. 

In suspected or documented gran=negative sepsis, 
GAFAMYCIN may be considered asinitial therapy. 
The decision to continue therapy with this drug should 
be based on the results of susceptibilicy tests, the 
seve ‘ity of the infection, and the impartant additional 
concepts contained in the Warning Box. 

Fcr suspected sepsis when the infecting organism 
is undnown, gentamicin may be administered in 
conjunction with a penicillin-type drug. Following iden- 
tification of the organism and its suse2ptibility, appro 
priatz antibiotic therapy should then be continued. In 
the reonate with suspected sepsis or staphylococcal 
pner monia. a penicillin-type drug is also usually indi 
cated as concomitant therapy with gentamicin 

GARAMYCIN Injectable has been shown to be 
effdcive in serious staphylococcal infections. It may be 
considered in those infections when penicillins or 
other less potentially toxic drugs are contraindicated 
and bacterial susceptibility testing anc clinical judg 
ment indicate its use. 

CONTRAINDICATIONS A histo-y of hypersensi- 
tivity to gentamicin is a contraindication to its use 
WARNINGS See Waring Box 

PRECAUTIONS Neuromuscular blockade and 
respiratory paralysis have been reported in the cat 
receiving high doses (40 mg./kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered to 
patients receiving neuromuscular blocking agents. 

h as succinylcholine and tubocurazine. 

Treatment with gentamicin may result in overgrowth 
of no rsusceptible organisms. If this occurs, appro 
priate therapy is indicated. 

ADVERSE REACTIONS: 

Nephrotoxicity: Adverse renal effects. as demon 
strated by rising BUN. NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of -enal impair 
ment treated with larger than recommended dosage 

Neurotoxicity: Adverse effects on both vestibular 
and auditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy. Symptoms include dizziness. eertigo, tinnitus, 
roarirg in the ears and hearing loss 

Numbness, skin tingling. muscle twisching. and 
convit sions have also been reported 

Note: The risk of toxic reactions is low in patients 
with normal renal function who do not receive 
GARAMYCIN Injectable at higher doses or for longer 
periods of time than recommended. 

Otter reported adverse reactions. possibly related to 
gentamicin, include increased serum transaminase 
(SGOT. SGPT), increased serum biliruvin, transient 
hepatomegaly. decreased serum calcium: splenomeg- 
aly, aremia, increased and decreased reticulocyte 
counts, granulocytopenia, agranulocytosis. thrormbo- 
cytopenia, purpura: fever rash, itching, urticaria, 
generalized burning. joint pain, laryngeal edema: 
nausea. vomiting. headache. increased salivation. leth 
argy and decreased appetite. weight loss. pulmonary 
fibrosis. hypotension and hypertensior. 
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40 mc ./mi. Each mi. contains gentamicin sulfate 
equivalent to 40 mg. of gentamicin 


DOSAGE AND ADMINESTRATION 
GARAMYCIN Injectable may be given intramuscularl 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal tion” 









GARAMYCIN Injectable forpatients with serious 
infections and normal renal junction is 3 mg/kg/day, 
administered in three equal doses every 8 hours. 

For patients weighing over-60 kg. (132 Ib), the usue 
dosage is 80 mg. (2 ml} three times daily. For patients 
weighing 60 kg. (132 Ib.) or less. the usual dosage is 
60 mg. (1.5 ml) three tim hv 

In patients with life-threatening infections. dosages 
up to 5 mg./kg./day may be administered in three or 
four equal doses, This dosace should be reduced to 
3 mg.kg. day as soon as clinically indicated, 

“In children and infants. the newborn, and patients 
with impaired renal function-closage must be adjustec 
in accordance with instructions set forth in the 
Package Insert. 

For Intravenous Administration: 

The intravenous administeation of GARAMYCIN 
Injectable is recommended in those circumstances 
when the intramuscular route is not feasible (e.g. 
patients in shock. with her oaic disorders, with 
severe burns, or with reduced muscle mass). 

For intravenous administration in adults, a single 
dose of GARAMYCIN Injectsb'e may be diluted in 10 
or 200 ml. of sterile normal i@ or in a sterile solu- 
tion of dextrose 5% in water. infants and children, 
the volume of diluent shouldbe less. The concentra 
tion of gentamicin in solutiorsin both instances should 
normally not exceed 1 mg.ni. (0.1%). The solution is 
infused over a period of one :9 two hours. 

The recommended dose fer intravenous adminis- 
tration is identical to that recommended for intra 
muscular use, 

SARAMYCIN Injectable sould not be physically 
premixed with other drugs. bet should be administerec 
separately in accordance withthe recommended route 
of administration and dosageschedule. 

HOW SUPPLIED GARAMYCIN Injectable. 

40 mg. per ml., is supplied in 2 ml. (80 mg.) multiple- 
dose vials and in 1.5 ml. (60 mg) and 2 ml. (80 mg} 
disposable syringes for parenteral administration. 

Also available. GARAMYCIN Pediatric Injectable, 
10 mg. per ml.. supplied in 2 ml. 120 mg.) multiple- 
dose vials for parenteral administration. 
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For more complete precede details, consult 
Package Insert or Physicians’ Desk Reference. 
Schering literature is alsc:available from your 
Schering Representative or Professional 
Services Department, Schering Corporation, 
Kenilworth, New Jersey 07033. 
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de Treatment of 


itt, MD, Irving Goodman, PhD 


teen patients with symptoms of acute or chronic 
asteciomy obstruction of a life-threatening nature. have 
; d with a peptide substance that is isolated tror the 
ypophysis (ccherin) and has a regularizing efect 
otor'periormance of the small intestine of the dog 
t patients treated in this study were relieved of ‘heir 
i etvesymptoms. After weight gain began, the majorëy of 
ients with acute obstruction were able to discontinue cokerin 
therapy. Five patients with chronic obstruction have required 
prolongas featment with coherin to maintain normal alimeatary 


(Arch Sing 111:997-999, 1976) 


Tihe ndbility of patierts to resume normal oral alimen- 
tatioe after undergoing gastric surgery is a recog- 
= nized melical disorder. This problem can be aeute, 
: especialy when associated with complete obstruction, or it 

o mày bes chronic problem lasting for years and resultirg in 
- varying eegrees of melnutrition. In the majority of 
| patients who develop:this infrequent complication, there is 

> no recoen gable mechanical cause for the apparent obs:ruc- 

-o tion. Whea observed radiologically, patients with complete 
_ obstructicn usually exhibit no. obstruction at the gastric 
outlet, ou the radiolucent material traverses the efferent 
-intestival oop attached to the stomach for no more than a 
few centimeters, where it seems to remain as a stationary 
mass because of a physiclogical incompetence of the small 
ntestize. Regurgitation of the efferent loop contents back 
_ into the stomach is often seen. Gastroscopically, there: may 
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gastrectomy Obstruction 














be some edema at the gastroenterostomy but no. ri 
obstruction. Typically, following gastric surge i 
surgeon recognizes an excessive amount of upper gastroin- 
testinal contents being delivered out of the nasogastric 
suction tabe. Removal of the tube usually results in vomit- : 
ing. 

A few patients resume normal alimentation after th 
average recovery period (three to five days after gastr 
tomy) and may have progressed to a solid food diet befo 'e 
the symptoms of obstruction appear. . 

In patients who develop chronic obstructive problems i 
after gastric surgery, the patient’s ability to eat is limited- 
by upper abdominal cramps, or by a feeling of epigastric _ 
fullness associated with varying degrees of nausea and 
vomiting. Radiologically, some contrast material may tra~ 
verse the efferent loop attached to the stomach, but with 
considerable difficulty, as manifested by frequent spasms 
and reverse peristalsis. There is slow gastric emptying. | 
This differentiates the patient with chronic physiological. 
obstruction from the patient with dumping. symptoms, © 
where gastrie emptying is fast and the transit through the 
efferent loop is usually quite rapid.‘ : 

A variety of postgastrectomy syndromes have been © 
described, using several diagnostic terms for what is 


Table 1.—Coherin-Treated i . 
“Physiological Obstruction After Gastric Surgery cae 






















Type of Operation No. of Patients 
Partiabgastrectomy Billroth Il for ulcer Ve 
Partia-gastrectomy Billroth | for ulcer 4 


Vageciomy and pyloropiasty for uicer 4 
Gastrojejunostomy with vagectomy for ulcer 2 coop 
Take down of gastrojejunostomy-jejunal reflux ee 
y 
7 




















Esop agouisirctamy for 1 carcinoma 
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Acute physiological obstruction (complete) 
~-G@hronic obstruction with severe mainutrition 
Chronic obstruction without severe malnutrition 











“Tab e 2. Classification and Average 
Prior to Coherin Treatment 


Duration of Obstruction 











Durationof 2 | 
Obstruction Prior : : 

























No. of a 
Patients to Coherin Therapy | 
10 38.6 days 
5 2yri mo 
2 8mo 











Total 


Table 3.—Duration and Results of Coherin Treatment 










Duration 

























of Success 
39 Treatment Rate, % 
nife Acute physiological obstruction 14 days 100 
xi *Chronic physiological obstruction with 
malnutrition” 2yr 7mo 100 








“Chronic physiological obstruction without 
matnutrition 5 mo 100 





































*Average weight toss in chronic mainourished patients was 16.7 kg; 
average weight gain after coherin treatment was 9 kg. 


probably secondary to the same abnormal upper gastroin- 
testinal motor disorganization. Bile reflux,’ efferent loop 
ndrome,” postgastrectomy malnutrition, and postopera- 
ve gastric stasis are often manifestations of some form of 
smooth muscle motor derangement in the absence of a 
mechanical cause. In this study we have treated only those 
-postgastrectomy patients who have life-threatening non- 
mechanical obstruction on an acute or chronic basis as a 
result of the physiological incompetence of their upper 
gastrointestinal tract. 
Coherin. is a peptide substance that has been isolated 
‘rom bovine posterior pituitary glands.’ It has been demon- 
rated. to have a unique regularizing effect on tke electro- 
_ motor performance of the fasting canine small intestine in 
_ vivo.“ The object of this study was to determine whether 
_ coherin could be used to alleviate the symptoms associated 
with postgastrectomy obstruction. Extensive toxicological 
sttidies of coherin have been done in experimental animals, 
including monkeys, and the drug has been found to be free 
of adverse effect. For the past seven years we have 
conducted a feasibility study on the use of coherin in 
approximately 140 patients with a variety of intestinal 
problems. The majority of these patients were diagnosed 
as having ileitis, colitis, spastic gut, and postgastrectomy 
obstruction.. Coherin has been used for more than 75 
treatment-years in these patients without demonstrable 
< side effects. The results in two of these diagnostic catego- 
- ries—postgastrectomy obstruction and ileitis—apdeared to 
be so successful that very little doubt remained as to the 
‘efficacy of coherin. This report relates our experience with 
herini i the treatment of postgastrectomy obstruction. 


MATERIALS AND METHODS 


i iving institutional and Food and Drug Administra- 
approval for this study, the surgical staff of the Columbia 
: ssbyt lan Medical Center was informed that coherir would be 
x made. available. for treatment of patients with postgastrectomy 
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obstruct.on. Since the majority of the patients suffering this 
disorder have an acute life-threatening problem, a double-blind 
controlled study was not done. All patients referred were exam- 
ined witn reference to strict criteria to confirm the diagnosis of 
physiological obstruction and to ascertain that all previous forms: 
of conventional therapy had failed. The absenze of mechanical. 
obstruction was confirmed by gastrointestinal x-ray series or by 
gastroscepy. The average time span from the gastric surgery to. 
the beginning of coherin therapy was 38 days. When a patient” 
with acute obstruction was referred and before eoherin therapy 
was initiated, a final attempt was made to assist the patient in 
overcoming the obstruction by removing the nasagastric tube and 
keeping žhe patient consta’ eo in an erect or semi-erect position, 
If the obstruction persisted, the nasogastric tube was replaced and : 
the patient was treated. Gross electrolyte inbalances, if present, 
were corrected prior to coherin treatment. The dosage of coherin 
used was 100ug subcutaneously every 12 hours. No other supple- 
mental medication was used. After treatment was started, the’ 
nasogastric tube was removed when the amount of aspirant per: 
24-hour period fell to less than 1 liter. a 

All pat ents were fully apprised of the potential risks involved i 
the treatment. 

After earefully establishing the diagnosis of post gastrecto 
physiological obstruction, we selected 17 patients for coheri 
treatment. These observations have been made over the past five’ 
years. Teble 1 itemizes the types of gastric surgery previously 
experienced by these patients. Four patients. were receiving 
intraveneus hyperalimentation to prevent a fatality. Coherin 
treatment was continued until the patient could eat normally and 
weight gain had begun. If obstructive symptoms recurred, coherin 
treatment was reinstituted, with periodic attempts to discontinue 
it until sach time as it could be determined whether prolonged 
coherin treatment was essential to maintain satisfactory alimen- 
tary function. 










RESULTS 


In all 17 patients in this series, obstructive symptoms © 
were relieved after the institution of coherin therapy. In 
the usual case, the nasogastric tube could be permanently- 
removed four days after treatment was began. Analysis of — 
the clin:cal data suggested the classification of these 
patients into three categories. These categories and the 
average duration of obstructive symptoms prior to coherin 
treatment are presented in Table 2. The duration. of | 
coherin. therapy in each case depended on tlie characteris- 
tics of the intestinal obstruction. Table 3 summarizes the | 
duration of coherin treatment and the resulis in the three 
recognizable categories of postgastrie surgery obstruction | 
to date. With the return of normal alimentary function, K 
coherin treatment was completely discontinued in those: 
patients with acute postgastrectomy obstruction, whereas 
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ereisted for two years ‘and nine months i in one 
for 13 months in the other. 

Phe srate as indicated in Table 3 is determined by 
e mumter of as who can eat a regular diet and do 


COMMENT 


‘The phenomenon of acute intestinal motor incompetence 
sence of mechanical obstruction has been re- 
reported." Gastric surgery is on infrequent ocea- 
ed by an upper small intestinal motor incompe- 
ce of sither an acute or chronic nature that can be life- 
eater=ng. One may speculate whether this propensity 
or upoer intestinal moter incompetence was the basic 
ise cf the original gastric condition requiring surgery in 
firs place." In this study it has been shown that 
peptide material isolated from the bovine neuro- 
is; reversed: these obstructive symptoms in 17 
re patients. 

ie terapeutic effect of coherin may be interpreted as 


oa consequ ce of its previous! y onstřated activity 
organizing the propagative characteristics of the small 























intestinal basic electrical rhythm, which in turn cont: 
mechanical i propulsive efficiency. i 
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SURGICEL Absorbable Hemostat 


TRADEMA 
(oxidized regenerated celulose) 
: - FOR SURGICAL USE 
(For. dentat applications of this product, refer- 
ence should be made to the package insert for 
dental use.) 


DESCRIPTION: SURGICEL Absorbable Hemo- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared by the controlled oxi- 
dation of regenerated cellulose. The fabric is 
white with a pale yellow cast and has a faint, 
caramel-like aroma. it is strong and can be 
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TRADEMARK 


bias Lame palilose 


sutured or cut without fraying. It is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but tris does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely understood, but it appears to be a 
physical effect rather than any alteration of 
the normal physiologic clotting mechanism. 
After SURGICEL Absorbable Hemostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the control of local 
hemorrhage. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of imp antation with practically no tissue 
reaction. Absorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxidized regenerated cellulose) is used 
adjunctively in surgical procedures to assist 
in the control of capillary, venous, and small 
arterial hemorrhage when ligation or other 
conventional methods of control are imprac- 
tical or ineffective. 


CONTRAINDICATIONS: Although packing or 
wadding sometimes is medically necessary, 
SURGICEL Absorbable Hemostat should not 








be used in this manner unless it is to be re 
moved after hemostasis is: achieved. 

SURGICEL should not be used for implan 
tation in bone defects, such as fractures, 
since there is a possibility of interference 
with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve 
hemostasis around the spinal cord in lame 
inectomies, or around the: optic nerve and 
chiasm, it must always be removed after 
hemostasis is achieved since it will swell and 
could exert unwanted pressure. ; 

SURGICEL should not be used to control 
hemorrhage from large arteries. 

SURGICEL should not ke used om nor 
hemorrhagic serous oozing surfaces, since 
body fluids other than whole blood, such as 
serum, do not react with SURGICEL to pro- 
duce satisfactory hemostativ: effect. 


WARNINGS: SURGICEL Absczbable Hemostal 
is supplied sterile and should not be auto: 
claved because autoclaving-causes. physical 
breakdown of the product: 

SURGICEL is not intendec as a substitute 
for careful surgery and the proper use ol 
sutures and ligatures, 

Closing SURGICEL in a contaminated 
wound without drainage may lead to compli- 
cations and should be: avoided 

The hemostatic effect cf SURGICEL is 














aa _ Convenient to use. SURGICEL 
_” Absoroable Hemostat requires no addi- 
„tional hemostatic preparation; it is. ready for 
> use Cirectly from the vial. When exposed _ 
~. to boad, it adheres readily to:'tissues-but 
generall /nct to dry instruments or dry surgical 
~ . gloves. SURG'CEL Absorbable Hemcsta 
should be: stored at controlled room temperature 
_ Befor=using SURGICEL Absorbable Hemosta 
oe please refer to product information.below.” 





greater when it ss applied dry; therefore it 
should not be “roxstened with water or saline. 








SURGICEL #hovld not be impregnated with 
anti-infective agents or with other materials 
suchas bu or hemostatic substances, 
its hernostat “act is net enhanced by the 


addition of tugorrain, the activity of which is 

destroyed by. fre sow pH cf the product. 
Although S@RCICEL Absorbable Hemostat 
may be left siu when necessary, it is ad- 
visable to reme it once hemostasis is 
: always be removed from 





achieved, It 
the site of apeication after use in laminec- 
tomy: proceducis and from foramina in bone 
when hemos amis s obtained. This is because 
SURGICEL, o> swelling, may cause nerve 
damage by pressure in a bony cenfine. Pa- 
ralysis has been <epcrted when used around 
the spinal coed, oarticularly in surgery for 
herniated intersersbral disc 


PRECAUTIONS. Use only as much SURGICEL 
Absorbable benostat_as is necessary for he- 
mostasis, hocngeit in place unti bleeding 
stops. Remove amy excess before surgical 
closure in ord r = facilitate absorption and 
minimize the pessibility of foreign body 
reaction. 3 
SURGICEL shsuld be. apphed loosely 
against. the Deeceing surface. Wadding or 
king shoulc be avoided, especially within 
i ‘e- swelling may interfere 
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Rapid and complete absor 
virtually no tissue reactior when u 
rooerly in minimal amounts for hemostasis: 
SURSGICEL Absorbable Hemestatis 
completely absorbable from sites q 
implantation after it has become a 
gelatinous mass that aids inthe 
formation of a clot 





SURGICEL Absorba 


with norma: function or possibily cause 
necrosis. 

In urologica precedures, minimal amourts 
of SURGICEL should be used and care must 
be exercised to prevent plugging of the 
urethra, ureter, or a catheter by dislodged 
portions of the product. 

Since abserption of SURGICEL could be pre- 
vented in chemically cauterized areas, its use 
should not be preceded by application of sil- 
ver nitrate or any cther escharotic chemicals. 

If SURGICEE is used temporarily to tine the 
cavity of large open wounds, it should be 
placed so as not to overlap the skin edges. 
It should alsa be removed from open wounds 
by forceps or by irrigation with sterile water 
or saline sclu‘ion after bleeding has stopped. 

Precautions should be taken in oforhino- 
laryngologic zwrgery to assure that none of 
the material & aspirated by the patient. (Ex- 
amples: contecHing hemorrhage after tonsil- 
lectomy and centrelling epistaxis.) 

Care should be taken not to apply. SURGI- 
CEL too tighfy when it is used asa wrap 
during vascular surgery (see “ADVERSE 
REACTIONS” section). : 


ADVERSE REACTIONS: “Encapsulation” of fluid 
and foreign bezy reactions have been reported. 

There have been two reports of stenotic 
effect when SURGICEL Absorbable Hemostat 
has been appiied äs a wrap during vascular 


de hemostatic application in surgery. 
-SURGICEL Absorbable Hemostat is a pliable 
knitted fabric that has been found to be inherent! 
and dependably hemostatic when used as an aid.in 
the control of small-vessel bleeding in abdominal 
thoracic, neurosurgical, orthopedic, cardiovascula 

gynecologic and otorhinolaryngologic procedure 
in Superficial open wounds-and 


adjunct inthe control of small. 


ligation or other conventional methods of control 
are impractical or ineffective. 


«that the stenosis was’ direct! 
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at isa valuable 
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“established: 
ted. to. the 
use of SURGICEL, it is important to be cau- 
tious and avoid applying the material tightly 
as a wrapping. , 

Possible prolongation of drainage in cho- 
lecystectomies and difficulty passing urine 
per urethra after prostatectomy have been 
reported. There has been one report of a 
blocked ureter after kidney resection, in 
which postoperative catheterization was 
required, ; 

Occasional reports of “burning” and “sting- 
ing” sensations and sneezing when SURGI- 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product. 

Burning has been reported when SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, derrmabrasions,. 
and donor sites) also have been reported. 


SURGIKOS 


A Gohmsenagohoron Company ae 


New Brunswick, New Jersey 08903 
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8% of Your Patients May Die 
- From Thromboembolic Disease* 


Thromboembolic disease is increasing as 
a secondarily diagnosed condition. ` 


The following primary patient conditions 

exhibit an incidence rate for thrombo- 

embolic disease above the average. 

Therefore, these conditions should be 

considered “High Risk”. i 











PATIENTS PER 1000 
WITH THROMBOEMBOLIC 
PRIMARY CONDITIONS DISEASE 


Lymphatic and Hemotopoietic 








Neoplasms 

Unspecified Neoplasms 6- 
Crush Injuries to Hip, Thigh, Leg 

and Ankle 20 








Diseases of the Liver, Gall Bladder 
and Pancreas 





Superficial lacerations of the Hip, 
Thigh, Leg, and Ankle nas 43 





These Patients Deserve 
Additional Protection Against 
_ Thromboembolic Disease wai 


* “Basic data for use in this study were supplied by the Commission on 
Professional and Hospital Activities (CPHA), Ann Arbor, Michigan. In 
these data the identities of individual hospitals were not revealed in any 
way. Although statistical testing was done at CPHA, any analysis, ; 
interpretation, or conclusions based on the data is solely that of the: 
Kendall Corporation and CPHA specifically disclaims. responsi! for baa 
any such analysis, interpretation, or Sonclusion.”. prey 


Anti-Embolism zockings 


The Clinically Proven Stocking That Reduces 
the Incidence of Thrombcembolic Disease 



































Your Keadall salesman is p 
help you implement a total propt 
your hospeal. Inservice guides, p 
sures, and itting chart: 
correct fit, nproper u 
 T.E.D.— Low 
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in Burn Patients 


A Report of Four Cases 


Javid L. Justis, MD; Edward J. Law, MD; Bruce G. MacMillan, MD 


© Anterior and posterior motor compartment syndrome have 
_ been observed in tour burn patients. Recognition was difficult 
because of multiple concurrent problems, including burns and 
_ thrombophlebitis: of the involved extremities. Early tasciotomy 
_was performed in one case, with good return of function. Muscle 
“necrosis occurred in two patients in whom diagnosis was 
: delayed. Electromyography is of benefit in confirming the diag- 
‘nosis and providing follow-up management. It is important to 
‘maintain a high index of suspicion of this syndrome in patients 
with overlying burns. 

(Arch Surg 111:1004-1008, 1976) 





‘he anterior tibial compartment syndrome is a well- 
defined, relatively rare clinical entity involving 
hemic necrosis of the anterior tibial musculature second- 
to increased pressure and ischemia within the rigid- 
led anterior compartment of the leg. Much less 
quently reported are lateral peroneal and posterior 
ial compartment syndromes of similar cause. Clinically, 
the syndromes are characterized by severe pain on con- 
‘tracting the ischemic musculature, increased pressure 
-within and marked tenderness over the involved compart- 
“ment, muscle paralysis, and neurological deficits distal to 
the compartment. Three cases of anterior compartment 
-syndrome have been reported previously in burn patients 
by Asch èt al’ The syndrome has been recognized in four 
additional burned children treated at the Shriners Burns 
Institute, Cincinnati Unit. 


REPORT OF CASES 


Four cases of anterior compartment syndrome, some with 
“associated posterior compartment involvement, were diagnosed 
among 736 burn patients treated from 1964 to 1975. Eurns of the 
“involved extremities were present in three cases; in one case, the 
egs were not burned. The cases are summarized in the Table. 
Case 1.—While playing with gasoline and matches, a 7-year-old 
boy sustained a 52% total body surface second- and third-degree 
burn. He ‘was initially treated elsewhere and was transferred to 
the Shriners Burns Institute on the third day after being burned. 
He had been resuscitated with intravenous fluids given through a 





: ee for publication May. 12,-1976. 

‘From the Department of Surgery, University of Cincinnati College of 

: Medicine, and the Shriners Burns Institute, Cincinnati Unit. 

_ Reprint requests to Shriners Burns Institute, 202 Goodman St, Cincin- 
" nati, on 45219 (Dr MacMillan). 
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cutdown `n his right ankle. Physical examination showed a child 
who was severely burned over the upper half of his body, witho- 
spotty areas of deep third-degree burns on both legs. ; 


Hospital Course 


After transfer, the patient was treated with appropriate intra- 
venous fluids and topical application of sulfadiazine silver (Sil- 
vadene). The patient developed multiple early complications, in- 
cluding laryngeal edema, Klebsiella and Staphylococcus aureus 
septicemia, and pneumonia. He also developed a bowel obstruction: 
that required laparotomy. Autografting was begun on the 15th 
day after the burn and was completed on the 65th day after the 
burn. Twelve days after the burn, thrombophlebitis was present 
over the right saphenous vein and edema was:present in both ` 
lower extremities. 

The patient tolerated daily passive range of motion exercises of. < 
both legs without complaint. On the 22nd day after the burn, he >. 
was taken to the operating room for the sixth time for débride- > 
ment and grafting. There was a fluctuant area in the right. 
midanterior tibial region. Needle aspiration yielded purulent 
material. An extensive anterior tibial fasciotomy exposing the 
entire compartment was performed. Necrotic muscle and tendon 
were removed down to viable muscle deep in the compartment: 
The cavity was packed open and was later grafted. Histologie ` 
evaluatien disclosed infarcted muscle and peripheral polymorpho- 
nuclear infiltrate. There was evidence of organizing retrograde . 
venous <hrombosis, with the most prominent changes being 
ischemic No organisms were identified within the muscle. 

Thirty-six days after the burn, a muscle biepsy of the right 
gastroenemius muscle was performed. Pathological evaluation 
disclosec mild, ischemic changes. Muscle fibers were somewhat 
atrophied but showed prominent regenerative changes. Marked 
intracellular and endoneural edema was present. f 

Follow-up roentgenograms 73 days after the burn showed — 
widespread periosteal reaction along the midportions of both the, _ 
tibia and fibula. The patient became ambulatory: for the first time 
82 days after the burn with the aid of splints. Flaccid right foot : 
drop remained. oS 

The patient has been regularly followed up asan outpatient for: ©. 
five years. When last seen, he could weakly invert and evert his — 
foot. He has partial atrophy of the posterior and lateral: tibia 
compartment musculature. Sensation was intact in both lower 
extremicies. The right gastrocnemius muscle was somewhat weak 
while the right tibialis posterior muscle was. markedly weak: He — 
has not regained significant function. of the involved, muscles, but a 
is fully ambulatory with a right foot-brace. ae 

Cast 2.—A 2-year-old girl sustained a 77% total body. sirtar 5 
burn in a clothing fire. She was initially admitied elsewhere and oe 




















_ was traasferred to the Shriners Burns Institute three hours after ` 
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reckon my had been performed. The trun and 
were burned. The lower extremities had sustained 
ms in patehy areas. Except for the extensive barn, 
sical examination were unremarkable. 









‘Haniel Course 


: - entdowr was removed fram the right distal portion of the saghe- 
; 3 and another cutdown catheter was inserted inthe eft 
noue vein. Lactated Binger solution was administered 
ntraver ously. 
The patient developed pulmonary edema and congestive heart 
re three days following the burn. She experienced two 
isodi respiratory and cardiac arrest and received mechan cal 
piratioa for several days Her respiratory state gradually 
mproved. The tracheostomy was removed 19 days after the burn. 
Candide albicans was later isolated from blood cultures and a 
course of. intravenously administered amphotericin B was 
itiatec. There was thrombophlebitis in the right lower extremity 
20. days “ter the burn. Soon after this, the patient experienced 
ticerrig: with a-hemelytic Streptococcus. There was a bilateral 
droa 27 days after the burn. 
irty«sx days after the burn, the patient was taker tothe 
-operating coom for the fourth time. A fasciotomy was performed 
` over the “ight posterior tibial compartment. Negrotic, focally 
as hemorrhagic, grayish-yellow muscle was excised down to qaestien- 
ably viani: tissue deep in the compartment. Cultures showed 
Bacillus species and Pseudomonas aeruginosa. 
tholbgical examinatien disclosed a very acute, bland infarc- 
of muscle without evidence of infection or venous thrembosis. 
cavity: was debrided and packed. The area was eventually 
tografiel 63 days after the burn. The patient underwent a to%al 
ccof- 20 additional operations. Coverage with autograft was 
re ‘completed 3% months after the burn. 
Follow-w roentgenograms of the lower extremities showed a 
riosteal reaction invelving the right fibula circumferentialy 
zand the lateral half of the right tibia. There was marked loss of 
petion im the left anterior tibial compartment as well as in all 
ree compartments of the right leg. Bilateral peroneal palsy was 
sent. ‘Tae right posterior compartmental musculature was 
largely assent. At discharge, the patient had bilateral foot drop 
and limitet range of motion in both ankles. The patient was 
ambulatory in braces when discharged 167 days after the burm 
5: The patent has subsequently been hospitalized on multiple 
occasions for reconstructive surgery. At 2% years following tie 
burn, the tight ankle was limited in its range of motion amd 
-c bilateral foot drop remained. A 15° genu recurvatum had devel- 
“oped. Ne: sensory deficit was present. Minimal functien was 
“present im the right anterior and lateral compartments, while only 
“sear tissue vas present in the right posterior compartment. The 
. muscles cf che left anterior compartment were moderately atro- 
“phic, Other:compartmenta! musculature on the left was normal. 
- Eleetromzceraphy showed bilateral extensive primary musde 
. damage with very little electrical activity in both anterior tibial 
i compartwests, The right was more severely damaged than the 
deft. Gait evaluation showed bilateral genu recurvatum and equi- 
vovarus deformity and bilateral foot drop. The patient still 
requires Eraces for ambulation. 
- Case 3A 15-year-old boy was burned in a house fire ard 
_ -sustaineda$7% total body surface burn confined to the upper half 
f the bode. The lower extremities were not burned. Ee was 
_ admitted oe the day of injary. Medical history disclosed that the 
patient: had had multiple “spra’ns” of the right ankle in tae two 
_ years prior co'the burn, He was active in high school athletics. Gn 
physical examination, the patient was acutely ill, with burrs 
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electromyogram performed on the 59th day after the burn 





















Summary of Cases- 








Percent burn 
Total. 


Third degree os 
Day of admission’ 2 Bee 
Day of onset of symptoms* BR 
Day of surgery to 22 38o 3 
compartments” ea a 
Functional loss 











lower damit were not burned. 


Hospital Course 


Resuscitation, largely carried out elsewhere, h 
performed through a catheter inserted in the right 
vein. Mild respiratory distress improved with oxyge 
restriction: Two days after the burn, the patient-co p 
pain in hisright ankle radiating upward from the earlier 
site. He had localized tenderness over the right lower le 
orly. Roentgenograms were unremarkable. Early the 
after the burn, the right leg became edematous. Sensa 
absent in the first interdigital cleft on the right foot. | ‘oot 
and marked loss in function of the anterior compartment m 
developed quickly. The right dorsalis pedis pulse was abse 
the posterior tibialis pulse was present. Anterior compart 
syndrome was diagnosed and a fasciotomy extending ov 
midportion: of the right anterior tibial compartment. 
performed. Upon opening the anterior tibial compartment, 
muscle bulged through the fascia. The lower portion of them 
was pale and hard but gradually improved as the pressure was 
relieved. The operative wound is shown in the Figure. The wound, ; 
was autografted 18 days after the burn. 

A femorai arteriogram was performed postoperatively. Bilater- 
ally, the distal portions of the posterior tibial and peroneal arteries 
were normal; however, both anterior tibial arteries terminated in 
small musele branches within 5 to 6 em of their origins. This 
finding was ‘believed to be a congenital abnormality, since it was 
bilaterally symmetrical. The patient gradually regained function 
of the right tibialis anterior muscle and the extensor digitorum 
longus, but only regained minimal function of the extensor 
hallucis longus. The extensor digitorum brevis was normal. Cuta- 
neous sensation was completely restored after fasciotomy. An 











disclosed partial denervation of branches of the right peroneal 
nerve and primary ischemic myopathy confined to the extensor 
hallucis longus and anterior tibialis muscle. The patient under- 
went five operative procedures for débridement as well as auto- | 
grafting of the burned areas. He was ambulatory and had 
increased his activities by the time of discharge (72 days after the 
burn). On follow-up a year later, function was essentially normal 
in the involved leg. 

Case 4.—4. 23-month-old boy sustained burns over an estimated : 
64% of his bady surface. Resuscitation was carried out elsewhere. 
He was transferred to the Shriners Burns Institute three days- 
after the burn. Physical examination disclosed extensive burns of 
both legs from the thighs to the dorsum of the feet. Bilateral- 








lateral escharotomies had been performed previously. The upper 
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extremities and patchy areas of the posterior and anterior 
portions of the chest and face were also burned. The results of 
physical examination were otherwise unremarkable. 







































Hospital Course 


After admission, the patient developed a number of complica- 

tions, including chondritis of the left ear and a ur:nary tract 
infection. Autografting was performed once to the third-degree 
area of both legs. Much of his burn eventually proved to be deep 
dermal and healed without grafting. Early in the patient's course, 
e had severe equinus deformity of both feet. 
Results’ of peroneal nerve studies 134 days after the burn 
iscloged ‘selective damage to the deep branch of the peroneal 
“nerve on the left. Electromyographic findings suggested that both 
the anterior tibial nerve and the tibialis anterior muscle were 
“impaired. There was some weak toe extension. The firdings were 
compatible with anterior compartment syndrome bilaterally, with 
-both nerve and muscle injury. The patient was discharged 164 days 
following burn. He was walking well with short leg braces at that 
time. 

The patient was followed up for four years. When last evaluated, 
he had limited extension of both ankles. Anterior tibialis function 
was essentially absent. Electromyography disclosed that there was 
no evidence of deinnervation of the peroneus longus. The electro- 
= myographie findings suggested that there was selective damage 
te the deep peroneal nerve that was consistent with anterior 
¿compartment syndrome, with injury to the nerve as well as the 
muscle. The patient continues to require short leg braces for 
ambulation. 


COMMENT 


¿According to Bradley, the anterior compartment 
syndrome was first described by Severin in 1943 and 
‘simultaneously by Vogt, whose work was published by 
Horn in 1945.’ Sirbu et al’ were the first to include 
fractures of the leg in a growing list of clinical states 
complicated by this syndrome. Since then, assoc.ation with 
over 20 additional clinical states has been cited by Bradley,’ 
“who collected 137 cases from the world literature before 
1973. Various causes were postulated, including postexer- 
tional, idiopathic, tibial and fibular fractures, arterial 
embolization, arterial thrombosis, arterial trauma, pene- 
<. trating wounds of the lower extremity without direct 


1006. Arch Surg—Vol 111, Sept 1976 





Operative wound in patient 3. Incision has been made along most of the length of the anterior compartment. 
Foot is to right. Muscle can be seen bulging through lower portion of incision at right of wound. 













arterial trauma, arterial bypass procedure, Buerger vascu= 
litis, periarteritis nodosa, inguinal herniorraphy under: 
spinal anesthesia, lumbar sympathectomy, nephrosis, 
eclampsia, epileptic seizures, ankle sprains, open heart 
surgery, regional intravenous infusion, muscle hernia. 
repair, application of a low leg brace, acate generalized 
myopathy, and chronie shin splints. 

The anterior compartment syndrome has been previous- 
ly reported by Asch et al' in three patients with burns. The 
involved extremities were extensively burned, which 
necessitated early escharotomies in two eases. A tibial 
plateau fracture was present in the third case. The burns 
themseives and the tibial fracture may have been etiologie. 
factors in the development of the syndrome. In addition te.’ 
the anterior tibial compartment, the other compartments 
of the leg are susceptible to ischemia. Three cases of 
isolatec lateral peroneal compartment syndrome have been 
cited by Reszel et al’ In case 2 of our series, the right 
lateral compartment contained grossly atrophic, nonfunc- 
tional muscle. 

Posterior tibial compartment syndrome has also been 
reported by Critchley.” There was severe necrosis of the 
posterior compartment in case 2. There was also patholog- < 
ical evidence of sublethal ischemia of posterior compart- 
ment muscle in case 1. 

The anatomic uniqueness of the anterior tibial compart- 
ment has been alluded to by several authors.*? The muscù- 
lature is encircled by fascia and is surrounded by the tibia, — 
fibula, interosseous membrane, and a tightly enclosed 
layer of investing fascia. The arterial suppty of the leg was 
extensively reviewed by Edwards,* who demonstrated that. 
muscle branches of the anterior tibial arteries are terminal; 
end-type branches with very little collater; 
Consequently, ischemic infarction-can develop easily. It has’ 
been shown that when the pressure in the anterior tibial 
artery is 100 mm Hg, the pressure in the muscle branches is 
only 40 mm Hg, and that in the microvasculature is 
considerably less. Therefore, any increased pressure ina 
closed compartment could readily compromise the capillary 
circulation. Multiple factors were present in the cases 
reported here, which could have contributed to increased 
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| circulation. 











= sractorised by postasértional severe pain of 
set, localized <o the anterior lateral portion of the 
d by acute swelling, localized erythema, and 
to poeeiete | oss of function in the monea nerve. 



















tal deep ea kerve is an ominous sign. 
it drop is a very late sign, as is anesthesia of 
aterdigital cleft. This symptomatic course and 
“ress were noted in case 3 during a 48-hour 
ach et al” have reported that because of the 
3 nin the anterior compartment musculature, 
ents {sequently develop pseudoparalysis or weakness 
1¢ uakivelved compartment muscles. Pedal pulses in 
dorsals pedis and posterior tibialis arteries may be 
rmal, ciminished, or absent. 

A generalized systemic response may occur, but this is 
uent-yeonly slight aad nonspecific, as noted by Carter 
" Tnewntrast, the marked leukocytosis and high fevers 
` preceded the recognition of the compartment 
romes:in:cases 1 and 2 could have been secondary to a 
er cf burn-related factors other than ischemic muscle 
: erosis. The clinical picture, as usually described, is 
. frequenti obscured in the burn patient, who may already 
-have fever and a high white blood cell count. Pain and 
< swelling ef the burned extremity also confuse the diagno- 
sis. 

_. Frequen‘ly, circumferential burns of the lower extremi- 
ty necess*tateearly escharotomy.'” There may be thermal 
or latrogecic peronea! nerve damage. Deep burns may 
_ Involve both the muscle and the nerves of the leg and 
Ae progress ĉa myositis and nevronal degeneration. 
-Burns may also lead to the development of peripheral 
_ neuropathy, characterized by foot drop, paralysis, sensory 
losses; diminution of deep vendon reflexes may occur.” 
Peroneal oalsy and peripherel nerve damage secondary to 
riods o” ‘schemia may possibly lead to local intramus- 
‘ular hemorrhage.’ Prophylactic splinting and foot 
bracing, even of nonburned extremities, is advocated so as 
prevent foot. drop ‘secondary to prolonged immobiliza- 
ər to prevent contractures in burned extremities. This 
“may help te prevent early recognition of the signs of the 
i anterior comipartment syndrome. 
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ay three ef the current y reported- cases, thrombophlebi- 





> tis, possibly associated with infiltration of intravenous 


receded the discovery of the syndrome by 10, 
16, and 2 days, respectively. Extravasation of i 
involved compartments may have occurred. Ca 
Campbell and Van Wagoner,’ and Moretz' 
reported cases of thrombophlebitis or com] 
intravenous therapy preceding onset of anteric 
ment syndrome. Avoidance of intravenous cutd 
lower extremities is a well-organized prophyla 
thrombophiebitis and possibly the. compart 
dromes. However, this route of fluid admi 
often necessary in the extensively burned pati 

Oligemie shock prior to transfusion comp 
reported cases, and Moretz" has suggested t 
have contributed to the muscle ischemia in 
Similarly, large amounts of intravenous fluid 
sary in all four of our patients, and two had | 
hypovolemic shock during the resuscitation ph. 
the recognition of anterior compartment syndro: 

Positive wound cultures were obtained fro 
cutdown sites, necrotic burn and musele, com 
abscesses, and blood prior to or immediately followi 
discovery of the compartmental necrosis in: ca: 
however, histologically ischemic necrosis and not my 
or localized. sepsis was the primary finding in two o 
cases where surgery or débridement was performed, Se 
thrombophlebitis, especially in case 1, may have serv 
seed the compartment and blood with bacteri 
doubtful if this played a primary role in the pat 
of the syndrome. Bacteria may contribute to exten 
muscle necrosis in burn patients by causing locali 
sepsis,’ but the role of a primary infectious cause has been 
disputed.* a ; 

In addition to extensive burns and thrombophlebi is, 
other major complications may have contributed to the 
development of compartment syndrome. Congestive heart 
failure was observed in two cases. Edema, secondary to the 
overlying burns, was also present and may have contri- 
buted to peor peripheral profusion, localized anoxia, and 
acidosis. These factors may have increased pressure within 
the compartments and led to decreased arteriolar flow?" 

The anterior compartment syndrome has been described 
in trained athletes who suffer from chronic shin splints. 
“Shin splints” is a term used to describe a symptom 
complex of pain in the lower part of the leg after exertion 
or running. It is usually felt in the anterior compartment. 
The shin splint problem and the occasional need to differ- 
entiate it from anterior compartment syndrome is well 
described by Slocum.” Strenuous exercise has long been 
recognized as a factor in the development of the syndrome, 
as shown by Horn.’ 

Several of these factors may have been present in 
patient 3, who had played in a basketball game several 
hours before being burned. He also gave a histery of © 
recurrent ankle swelling associated with athletic trauma. 
Two years before his burn, roentgenograms taken because 
of minor trauma were normal. 

Excluding: eases of arterial disease or injury, arterio- 
graphic abnormalities have rarely been demonstrated in 
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the acute anterior compat ment syndrome”! uas A 
aphy was done in only one of the reported patient 











However, there was no arteriographic evidence of occlu- 
sion, increased collateral circulation, or arterial spasm. The 
arteriogram showed that the involved extremity was 
tually better vascularized radiographically than the 
uninvolved normal leg. 
Electromyography and nerve stimulation have been 
“shown to be excellent tools to verify changes in the 
compartment syndrome in the convalescent period. They 
are also useful in guiding treatment and predicting prog- 
nosis.” Electromyography and nerve conduction studies 
may also be used to determine the extent and type of 
_ neurological damage, differentiate ischemia from intra- 
‘muscular hemorrhage with resulting neurological damage, 
- stimulate denervated or partially innervated muscle, and 
rule out pseudoparalysis and diffuse atrophy in unaffected 
muscles." Electromyograms were obtained ir. all cases, 
sometimes long after the burn. Slowed peroneal nerve 
- conduction in the left leg in case 2 indicated partial damage 
of that nerve, but whether it was due to ischemia, pressure, 
demyelination, intramuscular hemorrhage, or thermal 
injury is difficult to determine. Similar findings have been 
reported in association with ischemic neuropathy and the 
anterior compartment syndrome. Electromyographic evi- 
dence obtained because of bilateral foot drop confirmed the 
inical impression of bilateral anterior compartment 
syndrome in cases 2 and 4. Electromyography was helpful 
in evaluating the extent of damage. In case 3, the diagnosis 
was made preoperatively. Electromyography was em- 
jloyed to follow functional improvement following the 
fasciotomy. 
Conservative treatment of the compartmen- syndrome 
‘such as bed rest, splinting, elevation, and cold packs usually 
‘do not produce relief and frequently may be detrimental to 
~ the patient*° Early fasciotomy is the treatment of 
choice." Surgical exploration of the affected compart- 
-< ments was performed in three cases. However, in case 1, 
> the muscles of the anterior compartment were already 
-= necrotic and had. to be excised, which resulted in perma- 
nent functional loss. In case 2, the problem was also 
recognized after muscle death had occurred. Débridement 
was performed. The musculature of the anterior and 
_ © posterior compartment was destroyed. In case 3, early 
< faselotomy ‘resulted in good recovery of function and 
-Serisation. In case 4, foot drop was recognized soon after 
admission, but the diagnosis was peroneal palsy due to 
anterior tibial nerve damage. Grafting to the extremities 
was performed without difficulty. The diagnosis of the 
eS Probin as anterior compartment syndrome was only 
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congenital abnormality of both anterior tibial arteries _ 
noted in that the arteries were small bilaterally. 











Ine re cases, delay m recognition or the anterior. 


_comparment-syndrome resulted from the fact that the 


extremities involved were burned either totally or partially 
over the involved motor areas. This made recognition of 
the localized findings difficult. The presence of cutdowns 
in the involved extremities in three patierts led to throm- 
bophlebitis being considered as the explanation for the 
symptcms observed rather than antericr compartment 
syndrome. In spite of the rarity of the motor compartment. 
syndrones, however, it is hoped that by maintaining a high 
index of suspicion and by checking for such indexes. as 
ability to dorsiflex to the foot and loss of sensation of. the 
first imterdigital cleft, earlier recognition may. be 
accomplished. This may then lead to early: fasciotomy and 
improved long-term functional results. 


Nanproprietary Names and Trademarks of Drugs 


Ampho:ericin B—Fungizone. 
Sulfadiazine silver—CF-100, Silvadene. 
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Two patients had acute rupture of the diaphragm from blunt 
‘Ome was a 10'-month-old infant, the youngest yet 
ed with this condition to our knowledge. He required 
jen cy repair because of increasing encroachment on respi- 
t turccion by the heraial contents during the early hours of 
ratia. The second patient, a ten-year-old boy with an 
2 iatect fractured femur, underwent successful repair of a 
laphragmatic laceration that included the pericardium. In this 
‘the approach via the abdomen, used to rule out asseciated 
traperitaneal injuries, actually facilitated the repair, particulaaly 
at of the: diaphragmatic pericardium. 
rch Surg 111:1009-1011, 1976) 








auriztic rupture of the diaphragm from blunt trauma 
s gwm uncommon lesion, occurring predominartly on 
ts. Children compose frem 0% to 5% of patients ir large 
ollective “eviews reporting on a decade or more of experi- 

ee wita chis entity.'* Two unusual instances of traumatic 
ipture 9? the diaphragm in the pediatric age group were 
seen at the Medical College of Virginia in a recent thre2- 
- month period, and prompt this report. 


REPORT OF CASES 


A 10%-month-old infant was in an automobile aecideat 
‘et 3, 1974. The patient was transferred to the Medical 
llege of Virginia at 5 pm en the day of the accident from another 
ency room. On admission his pulse was thready, with ro 

press re eby auscultati ion. The patient responded pompy 3 
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te Blunt Traumatic Rupture 
the Diaphragm in Children 
























other external evidence of trauma. The thoracic cage was stable 
inspection with diminished breath sounds in the left lower lung 
field. There was no respiratory distress. The abdomen was protu- 
berant but nontender to palpation. Chest roentgenogram revealed | 
an elevated left diaphragm with a slight mediastinal shift to thë 
right (Fig i, left). Skull series was normal. The diagnosi: 
traumatic rapture of the diaphragm was entertained and.: 
radiopaque nasogastric tube was inserted. Chest roentgen 
now demonstrated this tube high in the left hemithorax. 
center). At this time the arterial blood gas levels were: P. 
mm Hg; Pato, 25 mm Hg; pH, 7.38; and bicarbonate ion, 1 
liter. Clinically, in the two hours since admission, the pi 
abdomen had become progressively scaphoid. The pulse ra 
risen to 180 beats per minute and the blood pressure had falle 
60/40 mm Hg. Operation was performed promptly: thro 
standard left-sided posterolateral thoracotomy incision, 
bowel, stomach, omentum, transverse colon, and the left lobe í 
the liver were present in the left hemithorax. A 10-cm transverse. 
laceration in the anterolateral portion of the diaphragm was 
present. Medially, the laceration was adjacent to the proximal 
portion of the anterior division of the left phrenic nerve and 
terminated. within 2 em of the left main phrenic nerve. The 
posterior division of the phrenic nerve was visible and not. involved F 
in the laceration. The abdomen was explored through the dia- 
phragmatic defect and no additional trauma was seen. 
diaphragmatic laceration was repaired with interrupted figure-c i 
eight silk sutures. (Exposure of the phrenic nerve and its branches... 
had been excellent and the main trunk and posterior division were 
not involved in the repair. The main anterior division. was not- 
injured by the tear, but its muscular rami were not visualized and 
the anterolateral branch was involved in the laceration: and : 
repair.) 

The patient’s postoperative course was uneventful, with 
discharge at seven days. There was a modest elevation of the left- 
hemidiaphragm and paralysis of the anterolateral part of the left 
diaphragm (Fig 1, right). Growth and development have been ; 
normal at the one-year follow-up examination. ee 

Case 2.—À 10-year-old boy was struck. by an automobile. while 
riding a bicycle, and was unconscious when brought to the Medical © 
College of Virginia. His blood pressure was 120/80 mm Hg, witha 
pulse rate of 150 beats per minute. On initial examination there 
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Fig 1.—Left, Initial roentgenogram of chest demonstrates marked shift of mediastinum to right with mixture of lucent and dense shadows 
occupying most of left hemithorax. Center, With nasogastric tube in place, roentgenogram demonstrates density in teft side of chest to 





normal diaphragmatic excursion. 







= to normal appearance. 


was significant soft tissue trauma of the face, the left hip 
-appeéared dislocated, and a right femoral fracture was present. The 
rest of the physical examination revealed stable thoracic wall with 
good breath sounds bilaterally except in the left basilar region, 
where breath sounds were absent. There was an abrasion over the 
‘left lower part-of the abdomen. The upper part of the abdomen 
was scaphoid and bowel sounds were absent. Neurological exami- 
“nation demonstrated a continuing unconscious state without 
localizing signs. 
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be at least in part secondary to herniated gastric contents. Other loops of bowel are also seen. Right, Following surgical repair, there is 
minimal persistent elevation of left hemidiaphragm. Chest is otherwise normal. Fluoroscopic examination at this time demonstrated 


Fig 2.—Left, Initial roentgenogram of chest showing shift of mediastinum to right with large air collection, with thin wall occupying lower 
half of chest. Width of wall and appearance of air shadow are consistent with herniated stomach. Right, After repair, chest has returned 





Skull x-ray films were normal and a ventriculogram was normal, 
Chest roentgenograms showed an elevation of the left hemidia- 
phragm with upward compression of the left hung and a shift-of 
the mediastinum to the right (Fig 2, left). A radiopaque naso- 
gastric tube was inserted and a second chest. x-ray film demon- 
strated a left intrathoracic stomach. Accordingly, a diagnosis of 
traumatic rupture of the left hemidiaphragm was made. Arterial 
blood gas levels on admission were reported as: Fao, 50 mm He: 
Paco., 28 mm Hg; pH, 7.23; and bicarbonate ion, 11.5 mEq /liter. 
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t ! P Sapar was E RA 
inal incision because the patient's uncen- 
































of the diaphragm was repaired with interrupted 
lene. The central tendon area was restered by 
“orporating the central tendon, pericardium, end left 
wm along the pericardial attachment. Further abdom- 
ion was normal with the exception of a large right- 
etreperitoneal hematoma. 
fhe petnt’s postoperative course was benign, with nc abner- 
jés ix the diaphragmatic or cardiac silhouette or their 
stion om chest x-ray film (Fig 2, right). The patient was 
rwc from the hospital following recovery from his asso- 
d orbepedic and neurosurgical problems. 











COMMENT 


wltheagh these two instances of acute diaphragmatic 
emia atter blunt trauma are somewhat typical, it is 
#tinert. to: note that patient 1 represents the youngest 
eportec satient to our knowledge (age, 102 months, and 
; patient 2 suffered perhaps the rarest form o? trau- 
jie dachragmatic hernia, involving disruption cf both 
diaphragm and pericardium.'* 

Both ixjuries were sustained in accidents related to 
tomoties. Both patients were brought to the emergency 
room ir «ritical condition with multiple injuries. The 
diagnosis: of traumatic diaphragmatic hernia shoaid be 
uspected in any patient sustaining blunt thoracoabdom- 
a trairia, Reliable physical findings in these cases. were 
sence cf breath sounds in the basilar involved hemi- 
ccax awd the development or presence of a seaphoid 
abdomea.The latter may be a clinical finding of diagnostic 
‘ort that correlates well with normal intrathoraci2 pres- 
abaarmal intra-abdominal pressure, and herniation 
e adeominal contents into the chest. 
oentzenography of the chest was the chief diagnostic 
o. Exartination of the initial chest x-ray film im both 
"cases suggested the diagnosis of traumatic diaphragmatic 
hernia, aad the diagnosis was subsequently conirmed 
roentgenceraphically by the passage of a radiopaque tube 
inte the Eitrathoracie stomach. Associated injuries were 
evaluated as long as the patients’ condition remained 
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‘The tas cases presented here exemplify the near- 
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uniform eccurrence of concomitant injuries’ that may 
mask thediaphragmatic rupture and often require investi- 
gation and stabilization prior to surgical interi 
the ruptwed diaphragm. They can be a source 
ative morbidity and mortality. In order. 
frequenc® the associated injuries usually invi ve 
skeletal fzactures, splenic tears, major intra 
ries, liver acerations, bowel injuries, stomach ps 
renal injuries, and, finally, rupture of the bla 
optimal tine for diaphragmatic repair occurs 
ciated in aries have been evaluated and resus 
completed. The only contraindication to thi 
sudden €terioration in the cardioresp 
(patient 7, where urgent herniorrhaphy tak 
over furtier evaluation of other injuries. 
Althougn the posterior lateral leaflet of the di 
has been‘seported as the most common site of t 
rupture,® (a our patients the lacerations were ante 
medial exsension, and in patient 2, through 
pericardia attachment of the diaphragm. Hole 
Schnaufe have also reported on anterior lace 
the site o` the diaphragmatic rupture is variab 
side is predominantly on the left (95%). 
The surgical approach has been controversial. 
1 there wä: no evidence of abdominal or pelvi 
left-sided zhoracotomy was utilized. This approa 
excellent. «xposure of the diaphragm, spleen, liv 
kidneys. laespite this, evaluation of the lower abdo 
and pelvie egion was by palpation and not by direct visi 
In the send case, because the patient was unconscious 
with preoperative evidence of a retroperitoneal hematoma 
a transaboominal incision was used. This afforded excel- 
lent exposure of the diaphragm. Furthermore, sine the 
laceration involved the pericardium at its diaphragm 
insertion, ~epair was facilitated by performing it 4 
below. Based on this experience, a review of the litera’ 
and the le incidence of intrathoracic injury, the transab: 
dominal səproach may be safer for an acute left-sided 
diaphragratic laceration. It permits visualization of asso- 
ciated intra-abdominal injuries and of the involved and the 
contralateral hemidiaphragm. 
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In the immunosuppressed patient. 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Herce, diagnosis and 
initiation of proper therapy 
become mosi urgent 


An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 

of the patient's renal status. 

Patients with impaired renal 
function should be placed on 

a reduced dosage schedule 
Usual doses in such 

individuals may result 

in excessive serum 

concentrations, 


Keflin may be administered 

LV. or EP in dosages as 

` high as 12 Gm. per day 
(in life-threatening 
intections). 


Mean serum concentrations 
after | V. administration of Keflin 


100 o 
















Data on file at 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 





4 ‘i si 15 30 45 60 90 
beta-hemolytic streptococci, Escherichia : ? 
coli, Proteus mirabilis. and Klebsiella. Time (Minutes) : 
tAdmivistered to six patients by rapid I.V infusion. Please see cpposite page for 


+ Administered to ten patients over a thirty-minute period. summary ofprescribing information, 





AS you know, skin and soft-tissue infections * including 
“peritonitis. may progress with alarming rapidity in patients 
with impaired host defenses. even to the coint of becoming 
irreversible: Keflin can often be useful before the infection 
‘becomes irreversible...exactly when itis most needed 
Eleven years after its introduction, Keflin continues to be 
-effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 

< and soft-tissue nfections* Therefore. wher you suspect that 
_ the pathogen involved is one of the suscepible organisms 
fer which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Ketlin even while 
results of susceptibility studies are pending ..and thus save 
wecious Nours for the patient. Ketlin may be administered 
infants and ta patients with reduced tena function. 

~ Keflinshould be given cautiously to penicillin-sensitive 

_ patients 

itis contraindicated in persons who have shown hyper- 
sensitivity ic cephalosporin antibiotics. 

























& Skin and soft-tissue infections, including peritonitis, caused by susceptible strains 
-otstapbylococe: (both penicilinase and nonpenicillimase-producing). group A 
beta-hemoiytic streptococci, Esch. coli, Pr. mirabilis, and Flebsielia 





in: in 100- mi. arnpoule 


-cephalothin sodium 
Neutral 


for Injection 


“Equivalent to cephalothin 









Brief Summary. 

Consult the package literature for 
prescribing information. 
Indications: Keflin® (cephalothin sodium, 
Lilly), Neutral. for Injection. is.indicatediforthe. 
treatment of serious infections caused by 
susceptible strains of the designated miero: 
organisms in the diseases listed below: : 

Skin and soft-tissue infections, includin 

peritonitis, caused by staphyloc OCG! 
cillinase and nonpenicillinase-produa 
group A beta-hemolytic straptoc a 
Escherichia coli, Proteus murab 
Klebsiella ee 
Bone and joint infections caused pys 
staphylococci (penicillinase and 
nonpenicillinase-producing)}. 0° 
Contraindication; Previous hypers ensitvity 
to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN™ 3 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONE 
ING PREVIOUS HYPERSENSITIVITY. 5 ae 
REACTIONS TO SERA OSEORI NS AND. 
PENICILLIN. CEPHALOSPORIN C oe 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN: SENSITIVE 
PATIENTS, 

SERIOUS ACUTE HYPERSENSITIVITY. 
REACTIONS MAY REQUIRE EPINEPHRIN 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross. 
allergenicity of the penicillins and the ` 
cephalosporins. Severe anaphylactoidi 
reactions have been reported wittt path drtigs oe 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during : 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug. 
idiosyncrasy, If an allergic reaction Occurs, . 
discontinue the drug and treat the, patientwith 
usual agents i 

Although alteration in kidney function is 
rare. evaluation of renal status is recom: 
mended. Patients with impaired renal RINC, 
tion should be placed on a reduced dosages ieot 
schedule to prevent excessive serum can. 
centrations. Consult prescribing information 

If thrombophlebitis or superinfection 
occurs, take appropriate measures A false: 
positive reaction for glucose in the urine has 
been observed-with some tests bul not with: © 
Tes-Tape™ (urine sugar analysis paper, Lilly): 
Adverse Reactions: Maculopapular rash 
urticaria, pain. induration, tenderness. eleva: 
tion of temperature. reactions resernmbiing: o. 
serum sickness. anaphylaxis. easinophilia, 
drug fever, neutropenia. thrombocytopenia. 
hemolytic anemia. thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN. decreased creatinine clearance, and 
a positive direct Coombs test have beer. 
reported 4 




























































Additional information available to the 
3 profession orl request 


PEN Lily and Company : oe 
bincianapois, indiana 48206 fence 
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elderly diabetic patients with abdominal pain were 
nonstrated to have complications of phenformin hydrochlo- 
de therapy. The first developed severe lactic acidosis treated 
sodium bicarbonate given intravenously and ‘ollowed by 
und alkalosis. The second showed severe acidosis (spec- 
Y lactate determination were unfortunately unsatisfac- 
ry for analysis) and similar alkalotic rebound after therapy. She 
then: developed severe pancreatitis, proved at operation, no 
cause for which other than phentormin was apparent. Poor renal 
and hepatic function predispose to these conditions by increas- 
ing ‘serum phenformin levels and by decreasing urinary excretion 
of its metabolites. The acidosis should be treated judiciously 
with sodium bicarbonate administered intravenously. A rebound 
alkalosis, ensuing as the accumulated lactate is metabolized, is 
best ‘treated by potassium chloride and ammonium chloride 
given ‘intravenously. The mechanism by which phenformin 
causes. ‘pancreatitis is unknown, but termination of therapy 
causes cessation of the pancreatitis. 

{Arch Surg 111:1014-1016, 1976) 











Iderly patients with maturity-onset diabetes regu- 
lated by oral treatment with hypoglycemic agents 
frequently come to a surgical service with multiple 
a problems. One of these agents, phenformin hydrochloride, 
is known to cause several serious metabolic abnormalities 
that may be attributed incorrectly to other pathological 

i nditions. The best demonstrated San, is severe 





riment of Surgery, (Drs Graeber and Hendel), Upstate 
er, and the departments of medicine (Dr Marmcr) and surgery 
ommunity-General Hospital, Syracuse, NY. 
5 Reprint requests to Department of Surgery, State University Hospital, 
5 E Adams St, Syracuse, NY 18210 (Dr Graeber), 
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Pancreatitis and Severe Metabolic 
Abnormalities Due to Phenformin Therapy 


oe M. Graeber, MD; Bruce M. Marmor, MD; Robert C. Hendel, MD; Robert O. Gregg, MD 


of phenformin therapy and discusses the problems of their i 
management. E 


REPORT OF CASES 


Case 1.—An 87-year-old man was admitted frem a local nursing 
home because of dyspnea, back and abdominal pain, and cyanosis; 
He had undergone retropubic prostatectomy two months prior to. 
admission. His maturity-onset diabetes mellitus had been treated 
with phenformin hydrochloride, 50 mg orally twice a day. i 

Physical examination showed a blood pressure of 90/50 mm Hg, 
pulse rate of 96 beats per minute, respirations:of 30/min, and 
temperature of 36.8 C. He was a lethargic man in modera 
distress, with poor skin turgor. The lungs were clear, and heart ; 
sounds were distant. His extremities were cyanotic, and pedal - 
pulses. were absent. : 

Initial laboratory examination showed the following values: pH $ 
6.87; Po., 119 mm Hg; Pco,, 13 mm Hg; HCO, , 22 mEq/liter, total 
carbon dioxide, 27 ml/liter; and base excess, --29.7. Serum chem- 
istry studies disclosed the following values: glucose, 130 mg/100 
ml; blood urea nitrogen (BUN), 96 mg/100 ml; sodium, 140 mEq? 
liter; chloride, 99 mEq/liter; potassium, 7.7 mEw/liter, and carbon 
dioxide, 4 mEq/liter. Urinalysis showed a trace of albumin, 
moderate acetone, no glucose, and a white blood cell (WBC) count 
greater than 100/HPF. Serum pyruvic acid level was 5.6 mg/100° 
ml (normal, 0.3 to 0.9, fasting) and serum lactate concentration 
was 212 mg/100 ml (normal, 5 to 20). 

The phenformin was discontinued. His lactic acidosis was: 
treated with bicarbonate administered intravenously (Table). The 
patient subsequently became alkalotic, with histblood pH rising to 
7.55. This alkalosis was treated with 290 mEq of ammonium — 
chloride given intravenously. His blood gas levels returned to 
normal after correction of the alkalosis. During-convalescence, the’. 
patient developed a mild urinary tract infection and mild bronchi 
tis. Appropriate antibiotic therapy resolved those rapidly. At noo 
time during these infections did he experience any recurrent — 
acidosis. 5 

The patient was discharged back to the nursing homeon aT 600- ; 
calorie diabetic diet and has suffered no preblems with lactic : 
acidosis subsequently. : ; 

Case 2.-An 85-year-old woman was admitted with nausea sod 






_, postprandial vomiting of 12 hours’. duration. E er maturity-onset 


diabetes. mellitus had been regulated successfully with diet and 
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ry Studies and Therapy of Patient 1 


a Serum Chemistry Studies : 
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tmn, 50 mg orally twice a day. She had hypertension, which 
been. controlled with reserpine and hydrochlorothiazide. 
azue diseomfort in the upper part of the abdomen and transient 
ht less had prompted a gastrointestinal evaluation in 
tember 1974, whieh showed only a nonfunctioning gallblad- 


hysica examination showed an elderly, somnolent woman, who 
as unaolé to speak clearly. Pulse rate was 80 beats per minute 
regeler. The blood pressure was 105/40 mm Hg, respirations 

te lemän, and temperature was 37 C. Her lungs were clear. Her 

art hed agrade 3/6 mitral regurgitation murmur. Nə abror- 

lity was found on abdominal examination except for a palpable 
l ver 3 ciw below the right costal margin. Her bowel sourds were 

tive. Anold paramedian appendectomy scar was present in the 
lower right quadrant of her abdomen, 

initial laboratory studies disclosed the following values; hema- 
toerit, 32.2%; hemoglobin, 10.5 gm; WBCs, 15,300/cu mm; differen- 
tigi, nomal; sodium, 146 mEq/liter; potassium, 5.3 miiq/lizer; 
, 65 rag/ 












chioride. G7 mEq/liter; carbon dioxide, 4 mEq/liter; BUN 








; Lome out Arterial blood. gas levels, determined while 
the patient was receiving nasal oxygen, were pH 6.73; Po,, 142 mm 
Hg; oxyzen saturation, 95%; Foo., 14 mm Hg; HCO,., 1.7 ml/licer; 








gorsus intravenous therapy was undertaken with infusion of 
im: beearbonate. Over the ensuing 24 hours, the patient 
3: ampules: (1,232 mEq) of sodium bicarbonate. The 
; blood gas levels returned to normal, urine output 


Sital day. che patient experienced an nde duisel 
le 3: hypotensien, wherein her blood pressure fell to 82/40 
? He he patients rectal tempan dropped to 35 C. She 





25 
22 








experienced severe oliguria, which responded to intravenously 
administered fluids, diuretics, and dopamine hydrochloride. With’ 
this therawy, her blood pressure returned to normal values in the 
range of 150/90 mm Hg. By that evening, she had developed 
severe rig#t lower quadrant abdominal tenderness, with rebound, 
hypoactive bowel sounds and generalized abdominal rigidity. Her 
amylase level rose from 530 Somogyi units in the morning to: 1Lis. 
Somogyi units at 6 pm. Hematocrit reading remained ‘at 33.2%. 
White bloed cell count was 10,000/cu mm. She was taken to the” 
operating room with a presumptive diagnosis of either ruptured 
cecum or infarcted small bowel. 

At laparotomy, the only abnormality that could be defined was a 
massively inflamed pancreas. The head was most severely 
involved, jut the entire body and tail were inflamed as well. The 
gallbladder was tense, and, because of the history of having a 
nonfunctiening gallbladder on oral cholecystogram, a choleeystos- 
tomy was:performed. Extremely viscid bile was present, but no 
stones were found. The cystic duct was extremely small and had 
extensive scarring. No stones could be felt in the common duet or 
head of the pancreas. 

During: the first postoperative day, the patient experienced 
severe metabolic alkalosis with hypochloremia. At that time, her: 
blood gases rose to pH 7.74, with Pco, of 27 mm Hg. Her Po; was 66° 


mm Hg; exygen saturation, 97%; bicarbonate level, 36 mEq/liter; : 


carbon diexide content, 37 ml/liter; and base excess, + 17.7. In the: 


early part of her metabolic alkalosis (with a mild component of a 


respiratory alkalosis), the defect was treated by decreasing the ` 
respiratony rate and by administering potassium chloride intrave- 
nously. Later in that same day, it became necessary to start an 
intravenous infusion of ammonium chloride to correct the alkalo- 
sis. Over ‘the next 48 hours, a total of 93 mEq of ammonium 
chloride were infused. The patient was weaned from- the respira- 
tor, and tae slight metabolic alkalosis that persisted at that time 
was correrted by potassium chloride supplements. : 

Her digetes has been regulated by-diet.and regular insulin aso 
necessary A cholangiogram through her cholecystostomy tubë 
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comparable to the lactic acidosis states reported by other 
< -authors,’? although the pH levels were lower than those 
-reported previously. The acidosis secondary to this drug 
appears to be dose-dependent.” High serum levels may be 
achieved in patients with either hepatic or renal dysfunc- 
- tion since phenformin is metabolized by the liver and is 
-excreted along with its metabolites by the kidney.” Once 
high serum levels are attained, lactic acidosis results, 
- because phenformin inhibits cellular oxidative mechanisms 
and forces glucose to be metabolized through anaerobic 
glycolysis. A high mortality may be expected with this 
-condition (greater than 50%), not only because of the severe 
acidosis but also because of the marginal function of 
“several vital organ systems in these patients.” 
Unfortunately, in our second patient the precise values 
for serum lactate and acetate were not determined; hence, 
we must surmise it was a lactic acidosis by having excluded 





as been the mainstay of initial therapy,” but such 
2 infusion of fluid and ions can present a problem in a 
tient with marginal renal and cardiac function. Certain 
authors have found dialysis helpful, since lactate is dialyz- 
le"? Whether phenformin itself is dialyzable has not 
on established. 
The rebound alkalosis seen in many patients after the 
correction of phenformin-induced acidosis is due partly to a 
bicarbonate overload, but mostly to the metabolism of the 
large amounts of lactate remaining in the serum.’ Patient 
1 clearly demonstrates this, since more than 30 hours 
elapsed between the last dose of bicarbonate and the onset 
of alkalosis (Table), illustrating that one should taper the 
dosage of sodium bicarbonate given in the final stage of 
correcting the acidosis. Once all the phenformin has been 
metabolized so that lactic acid is no longer being produced, 
the liver metabolizes the remaining lactate to water, 
carbon dioxide, and bicarbonate. The problem wita alkaline 
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e etene acidosis demonstrated i in these pateni i is 







liver 


reboun > netion and is 
more severe with profound renal impairment. Both 
patients described here had impaired renal function and — 
hence experienced relatively severe metabolic alkalosis. 
Certain authors have suggested not correcting the acidosis 
entirely with sodium bicarbonate in anticipation of the 
alkaline rebound® and have treated the alkalosis success- 
fully with acetazolamine.* 

Pancreatitis secondary to phenformin therapy has bed: 
demonstrated previously.** In our second patient, the 
implication of phenformin was made on the basis of the 
exclusion of other causes of pancreatitis at laparotomy. 
Further evidence strongly suggests that phenformin was 
the etiologic agent, since the postoperative cholangiogram 
demonstrated a normal biliary tree. In: all previously 
recorded cases, cessation of the drug terminated relapsing . 
bouts of pancreatitis.“ Thus far, our patient has not 
suffered a recurrence of the pancreatitis. 


Nonproprietary Names and Trademarks of Drugs 


Phenformin hydrochloride—DBI, Meltrol. 
Dopamine hydrochloride—/ntropin, 


References 


1. Cohen RD, Ward JD, Brain AJS, et al: The relation between phen. 
formin therapy and lactic acidosis. Diabetologica 9:43-46, 19738. as 

2. Milisci RE, Decherd J, McFadden ER, et al: Phenformin induced lactic | 
acidosis: Recovery with massive bicarbonate therapy and hemodialysis. An 
J Med Sei 265:447-4538, 1973. 

3. Oliva PB: Phenformin and lactic acidosis: Report of a case and revi 
of the literature. Med Ann DC 38:548-552, 1969. 

4. Strauss FG, Sullivan MA: Phenformin intoxication resulting in lactis 
acidosis. Johns Hopkins Med J 128:278-281, 1971. i 

5. Medical House Staff, Robin ED: Dynamic aspects of metabolie acid. . 
base disturbances: Phenformin lactic acidosis with alkaline overshoot, 
Trans Assoc Am Phys 85:317-824, 1972. : 

6. Goodley E, Derasse J, Carver J: Phenformin and. pancreatitis. Ann > 
Intern Med 18:307, 1973. 

7. Levitan AA: Phenformin and pancreatitis. Ann Intern Med 78: 306-307, 
1973. 

8. Wilde H: Pancreatitis and phenformin. Ann Intera Med TT:324, 1972. 

9. Fajans SS, Moorhouse JA, Doorenbos M, et al: Metabolic effeets of 
phenethylbignanide in normal subjects and in diabetic patients. Diabetes 
9:194-201, 1960. : 

10. Hall M, Ramachander G, Glassman JM: Tissue distribution ang- 
exeretion of phenformin in normal and diabetic animals: Ann NY Acad Set 
148:601-611, 1968. 







Complications of Phentormin Therapy—Graeber et al 












Transient Bile : 
Duet Obstruction 


- Resporse of Serum Bilirubin 


and Alkaline Phosphatase Levels in the Rat 


- Marvin 3..Corlette, MD; Antonio C. Mendes-Monteiro, MD; 
Henri B:smuth, MD; Joëlie Morin 


© The immediate evolution of changes in serum bilirubin and 
$ alkaline phosphatase Jevels during and after brief temporary 
- ocelusiorm 12 hours or less) cf the main bile duct was studied in 
“the rat. 
we ansieat obstruction ef the main bile duct of more than one 
| hour wasecharacterized by a simultaneous increase ir serum 
oh levels of both bilirubin and alkaline phosphatase. The time 
: required for return to normal values was fess for bilirubin than 
| the duratian. of a brief obstruction and was more prolonged for 
< alkaline phosphatase than the duration of obstruction. In 
truck) of four or more hours, it was rare to find an isolated 
elevation =} serum bilirubin; this occurred when the control value 
for alkaiixe phosphatase levels was low and their relative 
increase was:obscured. Thus. an isolated increase in the seram 
frubin level is infrequently compatible with obstruction of the 
bile duct, even when transient and of brief duration. Conversely, 
oiated ‘evation of serum alkaline. phosphatase levels in an 
me abdaminal syndrome may indicate relieved biliary cbstruc- 
t. 
(Arch Serg 111:1017-1020, 1976) 




























he sequence of biochemical events after total obstruc- 
. tioa of the main bile duct, particularly concerning 
ubin and alkaline phosphatase changes, is fairly 
< well es:atilished. The rate of return toward normal of 

“elevated evels of serum bilirubin and alkaline phosphatase 
ee after reease of prolonged ductal obstruction of three days 
_ or more has also been studied. However, the effect of 
ot 2mporzry occlusions of a few hours’ duration has net bean 
 investigaced. In several clinical situations, the possibility 
of brief, dransient, total bile duct obstruction exists, for 
example, in passage of a common duct stone, acute 
ED atiis; and acute cholecystitis with spasm «of the 
o sphincteref Oddi. In these elinical conditions, elevations of 
_ the levels serum bilirubin and alkaline phosphatese are 
frequently encountered, and their pathogenesis is unclear.’ 
Can the serum changes observed be due to short-lived 
- obstructien of the bile duct? This study attempts to 
ie elucidat that question 7 establishing the relationship of 
: Tubin and alkaline phosphatase changes during 
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and artes brief periods of occlusion of the main bile duct in 
the rat. 


MATERIALS ann METHODS 


Charles River rats, weighing between 300 and 350 gm each, were 
used in all experiments. All were operated on via midline incision 
under ether anesthesia and maintained in similar conditions, with 
water ane diet ad lib. Blood. samples were drawn from ‘the 
retroorbit- sinus for determination of total bilirubin (colorimetric 
micromethed of Weber and Schalm? [normal, 0.29 + 0.14 mg/100 
ml]) and serum alkaline phosphatase (Boehringer colorimetric 
micro-metind [normal, 92.1 + 13.3 my/ml)), expressed in interna- 
tional units (IU) per milliliter. 

Animale were divided into five groups, as follows. 

Group # (eight rats) consisted of sham-operated controls. in 
which the aain bile duct was dissected and either squeezed with 
forceps orsdamped for three seconds with a rubber-shod bulldog 
clamp. Bleed samples were drawn for chemical determinations 
preoperatixely and at one, two, three, six, and 24 hours after ; 
operation. a 

Group E {12 rats) underwent temporary complete elasin of 
one hour. he central (suprapancreatic) portion of the main bile ; 
duct was eceluded by a minute, minimally traumatic rubber-shod ; 
bulldog clamp. Blood samples were drawn preoperatively and at. 
the time ef removal of the clamp at reoperation one hour later... 
Further sxinples were drawn two and four hours after clamp- 
ing. 

Group Č (12 rats) had temporary complete occlusion of two 
hours’ durstion. Blood was drawn preoperatively and at two, three, 
four, and zx hours after clamping. : 





Group E had temporary occlusion of four hours’ duration, with’ 


blood samiies taken four, five, six, eight, 12, and 24 hours after” 
clamping. : 

Group E (12 rats) had occlusion of 12 hours’ duration, with blood: 
being drawn at the time of release and 14, 16, 18, 24, 36, and 60 
hours aftersapplication of the clamp. 

In all rats, as the clamp was removed, bile refilled the distal 
portion of the duct, decompressing the proximal portion. Twenty- 
four hoursafter termination of the experiment, animals were 
killed, the iver and ducts were inspected for evidence of stasis, 
and the dwet was probed to verify continued patency where the 
clamp had teen. 


RESULTS 
Group A 


In the centrol group, no significant change was noted in 
any rat is the levels of bilirubin or alkaline phosphatase 
throughoat the period of study. 


Group B 


There was a slight rise in bilirubin, up to three times the 
upper limit of normal, in all animals after one hour of. 
clamping: The alkaline phosphatase levels were elevated in 
four animals from 35% to 58% above the control value; but 
the average for the group was not significantly elevated. 
above the normal range. There was no late rise in alkaline 
phosphatase levels. 


Group C 
Tempozary complete occlusion of two hours dansed a 


marked gise in the serum bilirubin level and a` ‘slight as 


elevation of alkaline phosphatase levels. This barely 
achieved | statistical significance over baseline “values 
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of _ PHOSPHATASE 


release 


-2$ 
2 obstruction. 0 


(P = . 05), and in four rats, there was no change in alkaline 
hosphatase levels over the preoperative control value (Fig 
s ). 

a. Groups D and E 


Respective data curves are presented in Fig 2 and 3. 
_ After the initial marked rise in both values, return of the 
ilirubin level to normal was much more rapid than for 
Ikaline phosphatase. Again, serum bilirubin was always at 
he normal level within four hours after release of four 
s of clamping, and often had returned to normal at two 
s. It was normal in six hours after temporary occlusion 
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Following complete ‘obstruction of the main bile duct, 
and alkaline phosphatase levels rise 
and Alican and Hardy‘ have 
bilir bin elevation in dogs after- one 
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HOURS 


Fig 1.—Levels of serum bilirusin and alkaline phosphatase obtained after two hours of 
bile duct clamping and serially after release of clamping (means + 1 SD) 


u tion but Cameron and Hasan and Cameron ee 
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GROUP C 








and Oakley“ noted a serum rise only after two hours in rats. 
Kaplan and Righetti’ demonstrated that the serum 
alkaline phosphatase levels begin to rise after two hours of- 
obstruction. Bilirubin and alkaline phosphatase levels rise 
together to a peak about 48 hours after ligation of the duct, 
and then tend to level off. One might anticipate that — 
alkaline phosphatase levels would require a longer period. 
to appear in increased quantity, as suggested by Bérnig et. 
al," since it is believed that rising intrahepatic pressure — 
first induces their increased synthesis in the hepatocyte. 
before the enzyme is regurgitated into the blood.’* In our 
experiments, alkaline phosphatase levels rose later than 
the bilirubin, and required more than two hours of obstrüc ae 
tion to become consistently elevated. a 
When prolonged obstructions of the: bile hick are 
released, serum bilirubin and alkaline phesphatase levels — 
return only gradually to normal, requiring an amount of | 
time roughly equal to the duration of the obstructions © 
Aronsen has shown that obstruction relieved after two to 
three weeks will require an even longer period for biochem- 
ieal functions to return to normal, probab! y because there 
is by then extensive liver cell necrosis. In our study of brief 
pnois of complete main bile duct obstraction of one to 
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release 


velve hour’, both serum bilirubin and alkaline phospka- 
levels began to decrease at the moment of removal of 
straction. Retura of bilirubin to a normal level is 
raid, calling dramatieally within one hour of release. 
ithin sik “ours of release of a twelve-hour obstructicn, 
K. bilira sinslevel i is;within che normal range. The bijirubin 
evel alweysweturned te normal in a shorter time than tie 
 duratior af ‘he obstruction. 
Alkaline phosphatase levels, in contrast, decrease only 
slowly ert] srogressively, following a time course muzh 
-o longer than the duration cf the obstruction. Thus, after 
a release af the cl amp, an isolated elevation of levels serum 
Ex alkaline phesphatase was frequently observed, the bii- 
- tubin level kaving returned to normal hours earlier. THs 
finding i E compatible with the concept that bilirubin can be 
eliminate’ -apidly by the undamaged liver, whereas 
s alkaline paosphatase would be catabolized, similar te other 
serum pretens. It is important to note that the serum 
bilirubin ele~ation is sixfold to tenfold above the baselire 
hue, air Alkaline EEN is only Be to iwotoid 



























struct el and still be ‘within the normal range. It ean te 
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HOURS 


Fig 2.—Maximum levels and return to normal of serum bilirubin and 
alkaline phosphatase after four hours of clamping of main bile duct. 
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GROUP D 





seen from the figures for obstruction of two and four 
hours’ duration that there will be a few individuals whose 
alkaline phosphatase levels, while significantly elevated 
when compared to their own baselines, nevertheless fall 
within the normal range. When clamped for one hour, all” 


but four animals exhibited an isolated hyperbilirubinemia ` i 


at the time of release of the clamp. In two animals, after 
two hours of obstruction, the bilirubin level was elevated: . 
and the alkaline phosphatase levels were normal, Later, 


one hour or more after release of obstructions of all — 


durations; the bilirubin level was elevated while. the 
alkaline phosphatase levels fell within the normal range on = 


only three occasions among all determinations in the entire | 


study. These rare occasions when the serum bilirubin level 
is elevated after relieved obstruction when alkaline phos- 
phatase levels are not, compared with the normal range for 
the species, tend to occur with greater frequency. the: ii 
shorter the duration of obstruction. ; ; 
In several human clinical situations, notably acute chole- 
cystitis and pancreatitis, elevations of these same serum 
elements may be seen. The mechanisms causing the abnor- 
malities are not well defined.’ Transient obstruction of the 
main bile duct, either from a passing stone, edema, or” 
sphincter spasm, may occur in these diseases, and it would 
be useful te know the biochemical pattern that could result 
from such ephemeral occlusions. This study confirms oa 
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obstruction 


bilirubin asi alkaline phosphatase levels will be elevated in 
unrelieved obstruction. After relief of obstruction in the 
rat, elevated levels decline toward normal at different 
rates, and the alkaline phosphatase levels are of greatest 
value in diagnosis, since they remain abnormal fer a longer 
period of time than the bilirubin. An isolated elevation of 
the alkaline phosphatase levels may be the only indication 
of recently relieved obstruction. The evolution of observed 
- values is important, particularly regarding the alkaline 
phosphatase levels, since the normal for a given individual 
“may be low and no frankly abnormal value obtained. This 
suggests that in a patient who presents with abdominal 


Coriette M MB, Bismuth H: Acute cholecystitis and jaundice. Areh Surg 
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HOURS 


Fig 3.—Levels of serum bilirubin and alkaline phosphatase with 12 hours of clamping and following release of abstructon: 


pain, decline of an initial determination of alkaline phos- a 
phatase levels, even if within the norma! range, may 


indicate relieved bile duct obstruction. Et would be ofo- 


interest to take blood samples at frequent intervals, partic- 
ularly after short attacks of pain suggesting transient 
obstruction. 

During an acute abdominal syndrome, anisclated hyper-. 
bilirubinemia, while it can occur after relieved obstruction; 
should lead to investigation for a cause other than biliary 
obstruction, whereas an isolated elevation of hepatic ` 
alkaline phosphatase levels may indicate recently relieved 
ductal cbstruction. 
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{nee Dislocation 
. nIlivsive Causeof Critical Arterial Oséhision 


Edward Z. Lefrak, MD 


Doo e Popl@eal artery injury is a hazardous and often sudtie 
_ complica ion of traumatic knee dislocation. Review of the litera- 
ture in Which series of knee dislocations were reported Aas 
One ‘revealed a28% incidence of thrombosis or rupture of this critical 
“vessel. *Ety-seven percent of these patients required leg ampu- 
<o tation. The most frequent cause of limb loss has been absence or 
= delay of eirect surgical repair of the associated popliteal artery 
pan injury. Ths report describes a management pian that is intended 
to minimize the likelihood of future disabling leg amputations 

= following knee dislocation. 

-© (Arch Surg 111:1021-1024, 1976) 


nee dislocation is a deceptively profound result of 
_beunt trauma, possessing the subtle potential for 
producing a lifetime cripp-e. Lack of familiarity with this 
“--uncomman dislocation has led to the hazardous temptation 
` to tempevize with these patients in the past. The principal 
source of failure of treatment has been this delay, or 
~ Absence, of direct surgical repair of the frequently asso- 
ciated pooliteal artery occlusion. The purpose of this report 
<= is to fecais on this erttical arterial complication ef knee 
dislocatien and to outline a management plan intended to 
elp prevent subsequent disabling ischemic contractures 
_ and leg amputations. The salient aspects of this plan 
include (_) examination for knee instability in all patients 
sustain ne blunt trauma; (2) frequent reevaluation Zor 
rly auc late signs cf distal ischemia if knee dislocation is 
firmed: (3) awareness of the concept of initially present 
dal pases and cencemitant or delayed popliteal artery 
seclusion: (4) liberal use of arteriography when the quès- 
ion of spapliteal artery injury exists; (5) avoidance of the 
ative diagnosis of arterial spasm and consequent 
reliance en indirect therapy with vasodilators and sympa- 
© thectomys (6) early direct repair of virtually all popliteal 
< artery in uries using the techniques of thrombectomy and 
~ gegmentz] resection with end-to-end anastomosis or inter- 
positior af a saphenous vein graft; and (7) repair of the 

; poplitezl veim when it also is injured. 


REPORT OF A CASE 


-A 20-year-old man wes struck by an automobile while riding ais 
-oomotoreyele on March 3, 1974. Examination at the Ben Taub 
n General Hospital Emergency Center in Houston revealed diffese 
abdominal tenderness and neurologic signs of brain stem: contu- 
sion. Thivt= minutes after arrival at the hespital, his right foot was 
noted to- kave become coeler than the left, and the rigkt pedal 
“.- pulses wera absent. Reexamination revealed swelling of the right 
po a kenatoma in the popiteal space, and instability of the 
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knee joirt. The tibia dislocated posteriorly and returned to a: i 
neutral position easily. A- femoral arteriogram demonstrated © 
occlusion of the popliteal artery. 

Exploratory laparotomy. and suture ligation of several torn 
omental and mesenteric vessels were performed initially to control = 
intra-abdominal hemorrhage. The right popliteal artery was 
exposed using a medial incision. There was a strong pulse in the: ` 
proximal 2cm of this vessel, but thereafter it appeared as if the 
artery had been contused and stretched by an overwhelming force. 
The midpertion of the popliteal artery was pulseless and dark-blue- 
black in calor. The two ends consisted only of adventitia, which 
were tapered to fine strands (Fig 1, top). The occluded segment of 
artery was excised, a proximal and distal thrombeetomy 
performed, and arterial continuity reestablished using a reversed 
saphenous vein graft (Fig 1, bottom). Because of swelling in the 
right calf,a fasciotomy was performed. The knee was flexed 20° 
and immobilized. 


Postoperatively both the dorsalis pedis and posterior’ tibial 


pulses were palpable. Three weeks after the injury, the fasciotomy ` 
wounds were covered with split-thickness skin grafts. The injured: 
leg remaiied in a plaster cast for a total of six weeks. Physical 
examination at the time of removal of the cast confirmed evidence 
of concomitant peroneal and posterior tibial nerve injury. A 
program @f physical therapy, including ambulation and muscle” 
strengthening exercises, was begun and continued on an cutpa- 

tient basis for the next six months. The patient walked with a 
limp, but this soon became barely noticeable, and he returned.to 
fulltime employment. Examination in November 1974 revealed 
absence of jeg swelling, a nearly normal gait, 0° to 120° flexion of. 
the right knee, lateral and medial knee stability, and minimal 
persistent anteroposterior laxity of the joint. A right femoral 
arteriogratn demonstrated patency of the popliteal vascular graft 
(Fig 2). 


COMMENT 


The knee joint is infrequently dislocated due to its dense 
protective shell of cruciate and collateral ligaments. 
However, when a powerful direct or rotary force is applied 
to the femur or tibia, disruption of the capsule and 
subluxation of the knee may indeed occur. Because of the 
tremendous energy required to dislocate the knee, contom- 
itant loea} wounds are common; these include traction 
injury of the peroneal and tibial nerves, damage of the 
joint capsule or menisci, osteochrondral fractures, and 
avulsion ef the tibial spines. Injury to the popliteal artery 
is the most devastating component of the complex of knee 
joint disleeation. A review of the literature in which series 
of knee dislocations have been reported revealed that 42 of 
the 152 cited cases have had associated popliteal artery 


thrombosis or rupture, and 24 of these injuries resulted in. ` : 


leg amputation (Table).'* 

Knowledge of the anatomy of the popliteal. artery 
provides insight into the mechanisms and effects of trau- 
matic occlusion of this vessel.’ Proximally, the artery is 
bolstered firmly by the tendon of the adductor magnus 
muscle, and distally it is secured in place by the soleus 
muscle (Fig 3). When the knee is dislocated, the relatively 
immobile popliteal artery may be abruptly stretched and 
contused, producing an intimal tear and thrombosis or even 
complete arterial rupture.°" The collateral genicular 
arteries around the knee are protected by only a scant 
amount of subcutaneous tissue (Fig 4). These vessels are 
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compressed by hematoma formation when 
coeeurs, rendering the lower leg even more ischemic. 

Kennedy’ constructed an experimental mocel using 
eaday. er extremities and a controlled-stress device to study 
the secondary effects of dislocation of the knee. He 





Knee Dislocations With Associated Popliteal 
Artery Thrombosis or Rupture 











No. (%) of 





























































; No. of Knee Popliteal Artery No. {%) of 

Source Dislocations Occlusions Amputations* 
X Ford & Goldner’ 10 3 (33) 3 1100) 
~ Hoover? 14 9164) 8. 89) 
¿Kennedy? 22 7 (32) 5. 71) 
| Liederberg et alt 5 4 (80) 6° 0) 
“ Meyers'& Harvey® 18 3017) 1: 33) 
- Reckling & Peltier 15 ~~ 3/20) 0: 0) 
 Shieldset al’ 26 10 (38) 5: 50) 
Taylor et al 42 307) 2: 67) 

al 42 (28) 4 
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d Damaged Segment Në: 
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~\ Sartorius, Graciiis, 
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Mediat Head 
of Gastrocnemius Muscle 












i 
Autogenous N 
Saphenous Vein Grat ` 


‘Fig.1.—Top, Contused and thrombosed popliteal artery. Ends of 
obstructed segment consisted only of stretched adventitia. 
Bottom, Occluded segment was resected and replaced with 
f: autogenous saphenous vein graft. 









Fig. 2.—Postoperative arteriogram demonstrated patency of 
(p>. Saphenous vein interposition graft. 
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demonstrated hat. as. s hyperesten ibn « occur ed to 30° the i 
- joint capsule tore, and disrupti n of the poster iate 
` ligament followed shortly thereafter. Rupture of the pope: 


ES fragile, and: are e atten amaged directly e or are asn = 












liteal artery occurred at an average of 50° of hy perexten- - 
sion. 

Although there is an isolated report of limb salvage 
despite popliteal artery ligation following knee disloca- 
tion,” experience has confirmed that, in general, this 
artery is a critical vessel. During World War II, when most 
arterial injuries were managed by ligation, 364 or 502 legs 
were amputated following injury to the popliteal artery.” 
Subsequent emphasis on primary repair of the popliteal 
artery in the Korean and Vietnam wars resulted in a 
decrease in the amputation rate from 73% to 32%." In 
Morris et al’s'* review of civilian arterial wounds, only two 
of 11 patients (18%) required leg amputation after the 
popliteal artery wound was repaired primarily using either 
direct arteriorrhaphy or vascular graft techniques. Both 
patients who underwent leg amputation Aad developed 
early failure of the arterial reconstruction. Thus it is- 
apparent that, in most cases, the popliteal artery is crucial 
for maintenance of viability of the leg, anc its continuity 
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| measly radeon: or are reduced ‘i the scene of the 
cident, and thus instability of the knee or a poplitzal 
ace kenatoma may be the only indications cf kree 
_ dislocatien and arterial injury when the patient arrives at 
the hoso®al. 

oo) 2 Tf kmee dislocation is confirmed, examination of the 
oot for the classical signs of ischemia, including pulseless- 
ess, pabor, and hypesthesia, should follow. The presence 
' pedal oulses, however, does not assure that the vesse! is 
unharmed.”  Reckling and Peltier’ and Miller” have 











pulses yacepresent initially and ar became nongatgellle. 
kis Seene was: due to intimal injury and Eaves sit 





8. Sime peripheral nerves are affected first by 
is ar. blood flow, distal sensory or motor disturbanzes 

ae initial clue to the diagnosis of proximal arterial 
~ It may indeed be difficult to decide whether 

















G 3.~Stretch and contusion forces 
ec. during posterior dislocation of 
». Note fixation points of proximal and 
stal paritesi artery (arrows). 
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and tibial nerves. Femoral arteriography should be: 


Fig 4.—Fragile collateral geniculas arterial system is easily damaged by direct traurhe or 
hematoma compression. ; ; 
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ralzsis and decreased sensation 1 follow ing knee dislo- 
‘cation are due to ischemia or traction injury of the peroneal 





performed expeditiously when this problem exists, and in 
all cases of knee dislocation when there is a 1 question of 
popliteal artery injury. 

4. The roentgenographic finding of m artery 
stenosis »r irregularity usually means that this vessel has 
been sigrificantly injured during the traumatic joint dislo- 
cation. Tae presumptive diagnosis of “arterial spasm” has 
proved te be dangerous. Reliance on this diagnosis has led’ 
to indire-t and ineffective therapy with vasodilators and: 
sympathectomy. Many of the patients who were originally- 
thought -ò have arterial spasm later have been found to 
have popliteal artery occlusion, and the delay in surgical 
therapy æd to ischemic contracture or leg amputation’? | 

5. There is no prohibitive time duration following pop 
liteal arterial injury that should empirically preclude dire 
repair of the vessel. Each case must be evaluated. ind 
ually conserning the risk-benefit ratio of restoring a 
blood flow to the leg. Wartime experience has show 
the permissible delay is a relative factor dependent. 
degree o? arterial obstruction, adequacy of collatera 
lation, tke amount of destruction of surrounding: 
and the presence or absence of hypotension. The functional 
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success ally revascularized a young man’s leg 36 hours 
fter knee dislocation had produced complete occlusion of 
the popliteal artery. The muscle ischemia that occurred 
resulted: in some degree of contracture, but this was 
“corrected by lengthening the calcaneus tendon. Liebenberg 
‘et al’ reported a similar gratifying result in a patient 
_ operated on 72 hours after total disruption of the popliteal 
artery had occurred. MacGowan”! resected and replaced a 
-damaged segment of popliteal artery four days after 
traumatic occlusion occurred. The necrotic anterior tibial 
muscles were excised and a fasciotomy performed. The 
‘patient recovered and was able to walk without a limp. 

= 6.-A.contused and obstructed popliteal artery should be 
incised and repaired or segmentally resected instead of 
Attempting simple thrombectomy. Removal of the throm- 
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rer NW: Injuries of the popliteal artery associated with fractures 
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8. Taylor AR, Arden GP, Rainey HA: Traumatic dislocation o? the knee: 
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‘J Bone Joint Surg 54B:96-102, 1972. 
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Saunders Co, 1971. 

10, Aho AJ, ‘Inberg MV, Wegelius U: Dislocation of the knee with total 
‘rupture of the popliteal artery. Acta Chir Scand 187:387-389, 1971. 

“14, Eger M, Huler T, Hirsch M: Popliteal artery occlusion associated with 
dislocation of the knee-joint. Br J Surg 57:315-317, 1970. 

12..Goldman H: Complete dislocation of the knee with ruptare of the 


“o The maxim that associated vascular injury must be presumed 
until proved otherwise in knee dislocation has been emphasized by 
“Dr Lefrak. The frequency of associated vascular injury and the 
ecessity of prompt diagnosis and repair of vascular injury have 
‘been reported by numerous other authors. Dr Lefrak has not 
ufficiently discussed treatment of the dislocation. His single 
tatement in that regard leaves the reader with the opiaion that 
aster immobilization is the only treatment necessary. This is 
sleadin ig. Perhaps the best discussion of dislocation of the knee 
: ascular injury was recently written by O'Donoghue 
(Orthop Rev 4:19, 1975). Several points from O’Donoghue’s paper 
need to be emphasized. Every knee that is markedly unstable after 
an injury may have been transiently dislocated, and may have an 
“associated vascular injury. The first step in the treatment of a 
dislocated knee is careful, gentle reduction of the dislocation. 
Vascular status must then be thoroughly assessed. Prompt diag- 
fosis and repair. of damaged vascular structures as stated by 
Lefrak and many others is crucial. Specific treatment of the 
ligament and capsular i injuries produced by the dislocation must be 
Soneidered, ‘once the vascular supply to the leg-has been assured 
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intimal flap that produced the original occlus n. Ifa long 2 
“segment of artery i is contused and the adventitia stretched, — 





but some authors have reported satisfactory = 
-much longer delays. Doporto and Rafique’ © 





as in the case presented here, thën interposition of an 
autogencus: saphenous vein graft will be the preferred 
surgical technique. 


7. The results of surgical therapy of pepliteal artery. 


injuries in Vietnam has firmly documented the important 
concept that the amputation rate and incidence of acute” 
and long-term morbidity has been decreased by concomi- 
tant primary venous repair when indicated.** If the pop- 
liteal vein is injured by a knee dislocation it should be 
repaired and not ligated* or used as a graft for reestablish- 
ing arterial continuity. 

8. Stabilization of the knee joint should be maintained 
by a plaster cast for six weeks. Delayed ligamentous repair 
of a persistently unstable knee is infrequently required: > 


This work was supported in part by Public Health Serviee Grant GM-1965- 
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Editorial Comment 


either by the repair of damaged vessels or appropriate evaluation 
and observation that indicate no vascular damage: i 
Some clinical reports have advocated plaster immobilization ~ 
alone as adequate treatment of the ligament and capsular injuries. 
Most orthopedic surgeons would agree, however, that direct repair- 
of completely ruptured ligaments is the most certain method of. 


providing maximum knee stability when the ligament injury was. > 


not part of a knee dislocation and when there was no vascular 
injury. I agree with O'Donoghue and others, that primary repairof 
complete gament and capsular tears has the best chance of 


providing the best knee stability after knee dislocation: Such’ 
repairs can be done within ten days or so of injury once the > 
vascular supply to the extremity has been assured. It should be. © 


obvious and thus should probably be stated that, many combina~ : 


tions of ligament and capsular injuries can oceur, and hence. 


reevaluation of the stability of the knee should be done before. 

embarking on open repair or deciding on cast immobilization 
alone. : 

DonaLp B: KETTELKAMP, MD... 

-Indianapolis 
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: An Urusual Abdominal Mass 


Albrech 3. Krämer, MD, Avram M. Cooperman, MD 


‘© A 14-wear-old man had an abdominal mass and swəlling of 
; the left thigh. The presumptive diagnosis was lymphoma. On 
exaloratien the mass proved to be a thrombosed multiloculaced 
“eavernoes transformation” of a venous structure, presumably 
the infevier vena cava, which on postoperative cavogram was 
~, shown © be otherwise absent. The venous system of the eft 
lower extremity showed phlebographic evidence of old throm2o- 
sis; but “hat of the right fewer extremity was normal. The patient 
¢ well vaihout further treatment, despite some residual swall- 
of the eft thigh. To our knowledge, this precise combination 
inferio: vena cava anomalies has not been encountered 
-o betore; certainly not presenting as a mass. 
io @Arch Surg 111:1025-1927, 1976) 


















nomades of the abdominal caval system are infre- 

eg quently encountered at autopsy, abdominal sarge-y, 

< oraduriug cardiac catheterization.” A recent exparierce 

0 with am abdominal mass caused by thrombosis of a persis- 
tept left precardina! vein and associated with complete 
absence cf the inferior vena cava has prompted this repert. 
To our knowledge this is the first report of this. condi- 
tion. 






REPORT OF A CASE 


‘19-year-old student was transferred to the Cleveland Claie 
.. Hospital im August 1973 because of a palpable left lower qaadrent 
¿abdominal mass and 2 presumed diagnosis of retroperitoneal 
lymphoma: Two weeks prior to discovery ef the mass, he neted the 
onset of vague left lower quadrant pain accompanied by fever and 
oourimary frequency. There was no hematuria, dysuria, or history-of 
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Thrombosis in a Cavernous 
eft-Sided Inferior Vena Cava 












trauma. He was empirically treated with sulfisoxazole, but the — 


symptoms did not abate. Pain and swelling of his left thigh and 


Fig 1.—Operative view after hematoma has been evacuated. 
Holding sutures delineate opening into venous cavity. 


I i 
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mal 


Fig 2.—Phlebogram through right femoral approach, showing rich intersegmental lumbar collateral system and absent inferior vena cava 
(left and center), with eventual filling of azygos vein emptying into superior vena cava (right). 


~. calf then developed, and he was admitted to his local hcespital for 

further evaluation. 

The patient's history was not remarkable. On physical examina- 
tion he had a firm, 8 x 10-em left lower quadrant mass that was 
not tender and was immobile. The left calf and thigh were 
edematous, warm, and tender. The Homans sign was absent. 
Femoral, popliteal, dorsalis pedis, and posterior tibial pulses were 
normal. A few scattered lymph nodes, less than 0.5 cm in diameter, 
were palpable in the cervical and inguinal areas. 

Laboratory results showed the following values: hemeglobin, 12 
gm/100 ml; white blood cells, 8,000/cu mm with a normal differ- 
ential cell count: erythrocyte sedimentation rate, 32 mm/hr; and a 
` normal blood chemistry study using an automated multiple anal- 
“ysis system. Urinalysis results were normal, culture and sensi- 
“tivity tests were negative, and a chest roentgenogram and liver 
“sean. were normal. The intravenous pyelogram showed lateral 
displacement of the left ureter by a mass, without evidence of 
-obstraetion. Results of barium enema were within normal limits. 
A-left inguinal node biopsy specimen showed fibrosis and fatty 
infiltration. A phlebogram of the left leg was compatible with 

extensive deep vein thrombosis and occlusion of the left common 
iliac vein. The patient was given heparin sodium, 5,000 units 
intravenously every six hours, and transferred on Aug 25, 1973, to 
our clinic for further evaluation and treatment. A bore marrow 
biopsy specimen was reported as normal. 

. On Aug 29, 1978, at abdominal operation, a firm, tense, multiloc- 
ulated, nonpulsatile mass measuring 7 x 8 cm was present in the 
left lower quadrant. After aspiration of an old blood clot, the mass 
was incised and a large hematoma evacuated from it. Frozen 
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section of the linings of the mass were reported as vein wall (Fig 
1). The duodenum was mobilized and the inferior vena cava 
sought, but was absent. Instead, numerous smail and medium- 
sized collateral veins were found in the retroperitoneum. The 
anterior wall of the remaining vascular cavity was reapproxi- 
mated and the retroperitoneum was then closed. 

The patient did well after the operation. A biateral leg phle- 
bogram and inferior vena cavagram revealed the presence of 
multiple thrombi in the left calf and poor visualization of the 
venous system in the left thigh, while the venous system in the 
right leg was normal. The inferior vena cava was not visualized, 
but the phlebogram showed many intersegmental lumbar collat- 
eral veins that eventually filled both azygos systems and then 
emptied into the superior vena cava (Fig 2). 

The patient was discharged. An elastic support stocking was 
worn on his left leg. On a two-year follow-up visit. he appeared to 
be doing well. There was no recurrent abdominal mass and only 
minimal edema was present in his left leg. 


COMMENT 


Anomalies of the thoracic and abdominal vena cava have 
been described either as isolated findings or in association 
with multiple congenital malformations.” [n view of the 
embryologic formation of the venous drainage of the 
abdomen and lower extremities, it is surprising that more 
malformations and clinical syndromes have not been 
described. In the embryo, the caval system is formed by a 
complex process of fusion and obliteration ef three parallel 
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pairs: of veins: the 






miazygos system. 
eration or-anomalies of their fusion 





i The: ‘most frequently found anemal: es 
nd. a left-sided caval system, followed by 
he renal vein system and the complete 
inferior vena cava. In the latter conditien, 
ortion of the inferior vena cava is absent and 
inal vein (azygos) drains the abdomen and 
emities to the heart, usually emptying into the 
aa cava in its normal position.” The hepatic 
‘these circumstances empty directly into the 











at had at least two anomalous developments. 
caval collecting system was located in the left 
© undergone cavernous transformation; second, 
cemplete absence of the inferior vena cava, bcth 
xploration and postoperative phlebograms. It 
ely iat anomalies of the caval system occur mcre 
equemty than are actually diagnosed or deseribed 
case mort of them cause no symptoms. On examining 
6 Kuncan-gpecimens, Gladstone’ found a single left-sided 
rior wena cava in four (0.45%), whereas a double system 
pears’ ‘tocbe twice as frequent.” Seib” found five cases 
) ef bilateral vema cava and only one (0.5%) left 
tior “era cava in 186 consecutive specimens. In 500 
mens, Reis and Esenther’ found the correspondent 
lance tobe 2.2% (11 cases) and 0.2% (one case). 
Akheagh these anomalies are rarely encountered, tne 
surgeomsnoald be aware of them. There are a few ¢linieal 
situations ir which the lack of recognition could endanger 
1e caitcome-of the operation. These include (1) portacaval 
or mesccavel shunts for portal hypertension; (2) donor 
. nephcecsaan, donor kidney with a short left renal vein; &8) 
_ right heart annulation for open heart surgery; (4) inferior 
“vena cave clip or ligation (if bilateral systems are present, 
_ this soulc explain recurrence of pulmonary embdli); 6) 
-abdominal artic surgery; and (6) retroperitoneal lymphad- 
enectorcy or tumors. 
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Invited Editorial Comment 


When the only outflow for the left iliac vein in a 19-year-old ma 
is an orange-sized cavernous transformation of the left precar- 
dinal vein, the stage is set for misdiagnosis. Spontaneous 
bosis in the transformation produces a firm mass, fev: 
retrograde thrombophlebitis. Study of seven body system 
not eliminate lymphoma. Perfection in preoperative wo 
would dictate phlebography and cavography in all of these. A; 
$300 to $400 cost per examination, this is unthinkable. Instead, tl 
surgeon must use his knowledge and ingenuity when confronted 
with the single patient out of one or two hundred with an absent or 
a left-sided inferior vena cava. The mesocaval shunt becomes 4 
central splenorenal or a mesorenal shunt. The small right-sided 
vena cava with the single row of lumbar veins warns of a left-sided 
counterpart in a caval clipping procedure. In abdominal aortic 
surgery the various venous anomalies can be demonstrated or 
avoided. Most abdominal masses are over-studied today at 
absurdly high costs. 

Since cavernous transformation might occur in less than 0.1% of 
the 1% of left vena cavae, it would seem reasonable to continue 
diagnosing “lymphoma” in 19-year-old men with identical 
problems. 
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Sogan Syndrome Associated 


lith Mesenteric Vascular Insufficiency 


aymond D. LaRaja, MD 





° Nonsyphilitic interstitial keratitis and deafness was first 
described asa distinct entity by Cogan in 1945. For years 
thereafter, it was believed to involve only the ocular and aural 
systems. It is gradually becoming apparent that the syndrome 
‘can also. include other organ systems by affecting their blood 

oly. patient with diagnosed Cogan syndrome subsequently 
; sloped mesenteric vascular insufficiency that was surgically 
corrected. This- report lends more support to the belief that 
‘nonsyphilitic interstitial keratitis with deafness is only one 
manifestation of a more generalized vascular disease. 

{Arch Surg 111:1028-1031, 1976) 


{^ ogan syndrome is only rarely seen, even by tke ophthal- 

C mologist who first described it in 1945 and 1948.'? It 

is characterized by interstitial keratitis and bilateral deaf- 
ness, highly suggestive of congenital syphilis but occurring 
in patients with negative results from serological studies. 
The prominent ocular features of the disease consist of 
intermittent redness of the eyes, photophobia, lacrimation, 
and reduced vision. The vestibuloauditory components 
semble those of Méniére disease, namely, vertigo, tinni- 
tus, and deafness. As the vertigo subsides, it is replaced by 
almost total deafness. All signs and symptoms have an 
abrupt onset and usually follow one another in rapid 
- succession. Physical findings in the eyes consist of an early 
A granular type of corneal infiltration situated mainly in the 

a ior iof of the cornea. Tater in ka course or tiè 
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deafness. The majority of patients have a mild elevation of 
the white blood cell (WBC) count (range, 18,000 to 12,000/ 
cu mm), a slight eosinophilia (range, 1% to 6%), and a very 
slight increase in the erythrocyte sedimentation rate} 
however, any one of these findings can be normal. Until 
recently, physical findings related to other-organ systems |. 
were few and were not believed to be related in any way to 
this entity. It is gradually becoming apparent, however, — 
that it need not be an affliction limited only to the visual. 
and auditory systems. The patient to be described, along 
with other evidence from the literature, shows that the 
disease has a visceral vascular component as well. 


REPORT OF A CASE 


A 32-year-old woman was admitted to Columbus Hospital 
because of severe, crampy, diffuse abdominal pains and a weight 
loss of 20.5 kg. Her complaints began five ‘months prior to 
admission, and careful investigation of medical history further 
disclosed that her pain was mostly postprandial and was some- | 
times accompanied by vomiting. There was ‘no specife food 
intolerance and no anorexia; indeed, the patient was constantly 
hungry. Personal communications with other physicians who had 
eared for her in the past revealed that she had been variously > 
diagnosed as having cholecystitis and/or pancreatitis, peptic uleer 
disease, and even anorexia nervosa. 

Medical history was long and significant. A diagnosis of Cogan ; 
syndrome was first made in this patient eight years prior to 
admission, when interstitial keratitis was noted by an ophthalmol- 
ogist after she developed a redness and swelling òf both eyes. This 
was followed in a few weeks by total deafness. Five years prior to. 
admission, she underwent plastic repair of the left coronary cusp 
ef her aortic valve, which had prolapsed and catsed aortic insuffi- 
ciency. Review of this hospital record showed no ‘elevation of the 
eosinophil count, and results of histologic study of a portion of her 


_ aortic valve disclosed only. fibrous’ tissue. Twa years prior to 
admission, her aortic valve was replaced with 2.Starr-Edwards `. 
valve because of increasing aortic insufficiency. Review: of this 


“Cogan Syndrome—LaRaja 














—aortogram via right femoral artery approach, showing 
cect cellac artery and superior mesenteric artery take-offs. 
collateral vessel {C} is beginning to fill at this time. 








os record. failed to show any evidence of an increased eosinophil 
-eount. but a biopsy specimen of the aortic wall showed histologic 

iseace of necrosis and the cortic valve again showed 4brosis. 

dd fairly well subsequently, with intermittent recurrent eye 

ras, but then began to have increasingly frequent com- 

of abdominal pain. 

ysies] examination on this admission showed a markedly 

female, weighing 31.4 kg, who was in no acute distress. 

er pertinent clinical findings were as follows: there was a 

-healed midline theracetomy scar and a ball-valve click heard 

i eentire precordium, with an ejection murmur heard along 

< the seit. sternal border to the base. The lungs were clear. There was 

movanal tenderness, 20 masses were felt, and no brait was 

wad. Results of rectal and pelvic examinations were nermal. 

ral pulses were alse normal. 

ratory investigations disclosed the following values 

ocrit, reading 30% 

wlokin level 10.6 gm/100 ml! 

8,400/cu mm 

54% 

5% 

34% 

5% 

1,021 (no abnormal findings) 

100 mg/100 ml 

16 mg/100 mi 

154 mEg/liter 

110 mEq/liter 

4.8 mEgq/liter 

29 mEq /liter 

18 mg/100 mi 






















Fasting biood glucose 

Blood mres nitrogen (BUN) 

Serum sodium 

Serum ehlaride 

Serum potassium 

<O Serum varden dioxide content 
> Creativine : 
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Fig 2.—Latėral projection of aorta, showing absence of celiac and _ 
superior mesenteric artery take-offs. 








Total serum protein 
Serum albstmin 
Serum alkaline phosphatase 


7.6 gm/100 ml 

3.3 gm/100 mi 

63 units/100 ml (Bodansky o =. 
method [normal range, 30-85 





units]) 
Serum glutamic oxaloacetic 14 units 
acid 
Serum glutamic pyruvic trans- 14 units 
aminase: 
VDRL test for syphilis Negative 
Lupus erythematous prepara- Negative 


tion 
Prothrombea time 14/12 seconds 

Stool was. negative for occult blood. All other laboratory values 
were withix normal limits. 

Chest roentgenogram disclosed a ball valve prosthesis and clear 
lungs. Choweystogram showed two I-cm radiolucent stones; 
results of gastrointestinal and small bowel x-ray series were 
normal. 


RESULTS 


Because the findings of cholelithiasis did not correlate 
well with ‘he patient’s history, an angiographic study of 
the viscera: arteries was made via the right femoral artery 
approach. The celiac axis and superior mesenteric arteries 
were blocked at their origins (Fig 1). This was confirmed 
by lateral projections as well (Fig 2). Further study with 
the catheter in the inferior mesenteric artery showed that 
the superier mesenteric artery was filled retrograde via 
the large collateral vessel (Fig 3 and 4). In addition, the 


hepatic artery was also filled from this collateral pathway ~~ 
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Fig 3.—Catheter in inferior mesenteric artery (IMA), which then 
fills the large collateral vessel (C). 


(Fig 4). Furthermore, the splenic artery filled distally only 
via the pancreaticoduodenal artery. It was bloeked at its 
origin for about 5.1 em (Fig 4). 

Because of these findings and after appropriate preoper- 
ative preparation to correct her anemia and dehydration, a 
saphenous vein graft was placed between the aorta and the 
superior mesenteric artery. No attempt was made to place 
an additional graft between the aorta and the splenic 
‘artery because of the 5.1-cm block of this arzery proxi- 
mally. A cholecystectomy was not performed. A biopsy 
specimen of the aorta at this time showed normal tissue. 

The patient’s postoperative course was essentially un- 
eventful. After peristaltic activity had returned, she began 
to éat all foods avidly. The patency of the graft was 
attested to by a loud bruit heard in the mid-abdomen. The 
patient began to gain weight almost immediately, and by 
one year nad gained 13.6 kg. Follow-up erteriogram 
showed patency of the venous graft (Fig 5). 
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Fig 4.—Sequential x-ray film with catheter in interior mesenteric 
artery (IMA). Collateral vessel (C) can be seen filling superior 
mesenteric artery (SMA) and hepatic artery (H). Only distal 
portion of splenic artery (S) fills in this retrograde manner through 
the pancreatico-duodenal (PO). 


COMMENT 


The concept that Cogan syndrome, er nonsyphilitic 
interstitial keratitis with deafness, is limited only to the 
ocular and yestibuloauditory systems is being replaced by 
one that pictures it as only a partial manifestation of a 
more generalized disease. In 1953, Oliner et al,’ and in 1957, 
Crawford,’ presented convincing evidence that other 
symptoms were possible and that the systemic disease 
itself might be polyarteritis nodosa. They described 
patients who had Cogan syndrome but whe, when followed 
up long enough, showed other organ system involvement 
that was characteristic of polyangitis. Conversely, it is 
known that patients with polyarteritis may develop ocular 
signs and, more rarely, ear involvement. In 1964, Cogan 
and Dickersin® presented another case of the syndrome 
with severe aortitis but no real evidence:of polyarteritis. 
More recently, Gelfand et alf also suggested that Cogan 
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~Aortogram taken one year postoperatively, with catheter 
goric end >t saphenous vein graft (G). Note hypertrophy of 
yt and sequential filling of mesenteric arcades. 


may only be part of a more generalized cisease 
the heart amd small blood vessels might be 
As arly as 1961, Fischer and Hellstrom’ 
the pathologie findings in a man with Cogen 
> arx? postulated that the disease was indeed a 
mic one that might be polyarteritis. They described 
_. vascular lesions in the extremities and some viscera invol=- 
S ing muscular arteries, Of particular note were vasculer 
: lesi ns of the liver, spleen, and kidney, where medium- 
sized branches of these vessels showed luminal occlusion 
_ dueto the presence of organized thrombi. Particular note s 
<o mate in thei article of the lack of vascular pathology in 
-the ave and ear to aecount for the lesions found here, bet 
the authors make the point that both these lesions and 
i peripaeral and visceral arterial changes might be 
the result of che same etiolcgic agent. A hypersensitivity 
ion is stated as a possibility. 

- Initially, the patiest herein described had all of the eys 
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and ear findings originally described for the syndrome. 
She continued to have intermittent photophobia, eye pain, 
lacrimation, and erythema during the next eight years 
prior to: this admission, even after the deafness had 
developed. As further evidence that the sy ndrome may. bea 
localized. manifestation a a ished disease, sh devel- 














gives further ee to the coiii. hae 
interstitial keratitis with vestibuloauditory 
part of # more systemic process. Whether t 
indeed peiyarteritis or some other form of vase 
whether the vascular lesions and the eye and ear 
are all the result of a similar causative agent has 
shown. 

In an erticle written in 1959, Norton and Cogan 
lated tha: the oculoauditory portions of the discas 
possibly “only one phase of a systemie disturbance rel te 
to the cardiovascular system.” 
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Editorial Comment 


Because the connection between the ocular, valvular, and 
mesenteric arterial lesions is not histologically proved, there are 
those who «might consider it inadvisable to report the ease 
presented ir this study. However, the roadblocks to acquiring the 
needed infermation are formidable, and since the suggested 
connection Setween this combination of disease sites may in 
retrospect be of some value to future students of Cogan syndreme, 
the Editoriai Board considers this article to contain an important 
message. 

RicHarD Warren, MD 
Boston 
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echniques 


Willard C. Johnson, MD 


@. The selective splenorenal shunt is currently recommended 
as an alternative procedure to portocaval shunting. However, this 
operation is technically more difficult, particularly the localiza- 
tion of the renal vein in patients with thickened retroperitoneal 
ues. The Doppler flow detector has helped us identify the 
and renal veins, and we suggest the intraoperative use of 
trument in situations where difficulty is encountered. 
(Arch Surg 111:1032, 1976) 


he selective splenorenal (Warren) shunt has been 
established as an acceptable operative procedure for 
ng bleeding esophageal varices. The apparent 
ntage of this operation is the preservation of prograde 
flow, with selective decompression of the esophageal 
arices through the short gastric veins and splenic vein 
he shunt.? A reduced incidence of postoperative 
neephalopathy compared to portocaval or mesocaval shunt 
p cedures without an increased risk in recurrent bleeding 
is recognized. 

o ‘This operation frequently is very difficult to perform, 
particularly i in those patients in whom thickened retroper- 
‘iteneal tissues have developed, which make it very difficult 
to. ascertain the anatomic location of the splenic and 
particularly the renal vein. In such situations, we have 
expended considerable operating time and blood loss 
looking for these veins, which makes this a difficult 
operative approach. To circumvent this problem, we have 
found that the intraoperative utilization of the Doppler 
flow detector has been helpful in locating the splenic and 
renal veins and has minimized the dissection of the retro- 
-peritoneal area. 

The splenic vein is usually found just inferior to the 
pancreas (Figure). The classic venous noise (similar to the 
north wind whistling by) can usually be identif.ed. Slight 
compression of the spleen may give an augmented flow 
Sonically, the renal artery is easily identifiable and, 
j this, the renal vein usually can be heard. 

probe need not be in direct contact with the vessel 
and detection of the presence of the vein or artery can be 
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Ultrasonic Flow Detection 
for Localization of Splenic and Renal Veins 


Ultrasonic 


Portat V Flow Detector 


; 3. Splenic V 
Superior 
Mesenteric V 


ive- 


Ultrasonic probe is positioned on retroperitonealtissue just below 
pancreas and slowly moved inferiorly to locate splenic vein, renal 
artery, and renal vein. 


accomplished through a distance of 2 em with relative ease. 
In some situations when the distance is greater than 2 cm, 
it may be more difficult to actually identify the struc- 
ture. ay 

The ultrasonic flow detector that we employ is small. 
enough so that the entire unit (probe as well as audio — 
system) can be gas-sterilized and placed on the operating 
table; in this way, all members of the operating team may 
use it. Units are available from other suppliers, but require 
the use of earphones or a speaker system that is detached 
from the operating field. 

In summary, we find that the ultrasonie:flow detector is 
frequently helpful in ascertaining the location of the 
splenic and renal veins for the performance of selective 
splenorenal shunts and we recommend its use in situations. 
where there is difficulty in locating these structures. 


The ultrasonic flow detector described is distributed as the Minifason 9 by i 
Rohe Seientifie Corp, Santa Ana, Calif. = 
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e 
Arte rial The instrumentation has beem proved a significant asset 


the management of peripheral vascular disease, providing reliable, quan- 
‘ative, clinical information previously available oaly through artericgraphy. 


ve L&L Climical Vascular Laboratory is a direct outgrowth of the highly 
iccessiul Vascular Laboratory estab- 
ihmert at Massachusetts General 
ospital. The procedure is based on 
e Pube Voume Recorder (PVR*) 
veloped there and at MIT for the 
easurement ot arterial and venous 
smodrnamic. 





se Volere Recorder is a segmental air plethysmograph of high sensitivity 

lity, preving centinuous measurement and record of the arterial pressure 
tse in the extremities. A D.C. mode is provided for segnen ally localized d-agnosis 
Deep Venous Thrombosis. The built-in Doppler facilitates pressure measurement 
part oian extensively developed and clinically documented total technique for the 
nctional evaluetioa of peripheral vascular occlusive disease. The instrumentation is 
‘jable, built wi h salid state electronics, simple to use. There is no electrical contact 
th the patient. 











P 


Cerebral 
Vascular 


Ophthalmic artery pressure is r 

directly on the OPG Attachment 
the PVR. Ocular pulses at vacuu 
levels between — 300 mm Hg. 
0 mm Hg can be recorded for th 
evaluation of collateral circulation to 
each eye, and its respective cere’ 
hemisphere. Bie 


racing | 
The OPG Attachment facilitates evalua- 
tion of Carotid Artery Disease. 


The CLINICAL PROCEDURES for the 
Evaluation of Peripheral Vascular Dis- 
ease, based on the Pulse Volume Re- 
corder (PVR®) described herein, have 
been qualified for reimbursement for 
In- and Out-patients under: 

Blue Cross 

Blue Shield 

Medicare 

Veterans Benefits 
Commercial 
Insurance Companies 
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Keche- forceps can be used to facilitate ligature of a 
sia he surgical field. 
Saeg 1 1:1035, 1976) 











ligature of a vessel deep down in the surgical fidd 
often presents the awkward problem of placing the 
ad in a position so that the knot can be tied. The 
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prints net evcilable. 


_—Knettine over single tooth of 
ocher forcaps. knot. 











; simple Method for Deep Ligatures 


. Pagiore, MD; Néstor Santucho, MD; Jorge Luis Marrique, MD 


Fig 2.—Koct er forceps in situ; first ying of 


method r2ported here facilitates this step. A sufficient 
long thread is chosen and is temporarily attached to t 
single toeth of a long Kocher forceps with a square knot 
(Fig 1). Bolding both ends of the thread in the palm of th 
hand tha’ manipulates the Kocher forceps, the tip of 
forceps i=then applied to the bleeding vessel in then 
manner. im this way, the forceps holds the ligatu Cag 
the tissue to be tied. The first tying’ knot is 
around the tissue (Fig 2), the forceps being simi 
removed = the usual way. The tooth of the Koch 
slips easily out of the original square knot, which r 
on the lature and adds but little to its bu 
remaining knot or knots to complete the tie are then 1 : 
in the ustal manner (Fig 3). ; 

























Fig 3.—Final result. 
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William H. Falor, MD, John R. Hansel, MD 


© Superior thyroid artery cannulation during carotid endarter- 
‘ectomy and coupling the cannula to a three-way stopcock with 
‘an ahaeroid manometer allows the surgical team in the operating 
field to monitor mean pressures and to draw blood samples for 
gas analysis from the common, the internal, or the external 
carotid artery. The technique has been applied in 118 patients 
‘without related complications. 

$ {Arch Surg 111:1036-1037, 1976) 





reversible cerebral damage secondary to focal emboli or 
to reduced perfusion is a major, although irfrequent, 
mplication of carotid artery surgery. Procedures de- 
signed to provide adequate cerebral circulation during 
earotid occlusion include: (1) maintenance of cerebral blood 
flow’ by carotid bypass shunts‘; (2) induction of hyper- 
apnia and of hypertension’; and (3) reduction of carotid 
occlusion time. Each technique or combination of tech- 
niques has its proponents; however, such ancillary mea- 
sures may not be necessary if the mean interr.al carotid 
retroperfusion pressure, an accurate reflexion of pressure 
in the proximal ipsilateral middle and anterior cerebral 
= arteries,’ is in the critical range of 40 to 70 mm Hg.'* 
Carotid artery pressures are commonly measured by a 
needle inserted in the common carotid artery and attached 
‘toa strain gauge manipulated by personnel out of the 
operative field.” Carotid pulse contours proximal to a 
stenotic lesion are damped, but the mean pressures are not 
affected. When ancillary measures are used to raise a 
marginal carotid stump pressure, the repeated blood 
samplings by carotid puncture or by an indwelling needle 
may embolize air or fragments of atheroma. Cannulation 
of the superior thyroid artery minimizes the chance of 
embolization and allows for repeated blood gas and pres- 
sure determinations from each of the carotid arteries. To 
maintain a steady state of blood gases and pressure during 
carotid occlusion, brachial cuff pressure and radial artery 
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Superior Thyroid Artery Cannulation 


From the Department of Thoracic and Cardiovascular Sargery, Akron 





for Monitoring Carotid Artery Operation 


sampling are used. A radial artery cannula:is not used.” 
The superior thyroid artery, the first branch of the 
external carotid, commonly arises 5 to 14 mm distal to. the 
carotid bifurcation and is readily cannulated with an 18- 
20-gauge catheter. To eliminate the chance of emboli. 
entering the internal carotid, the cannula is directed inte 
the outflow tract of the external carotid. Occasionally, the 
superior laryngeal branch of the vagus nerve is found on 
the anterior aspect of the superior thyroid artery, and must 
be mobilized toward the thyroid gland. A short extension 
tube with three-way stopcock couples the cannula to liquid 
transducer and sterile anaeroid manometer for pressure _ 
monitoring, and to a syringe for blood sampling. The entire 
unit (Figure) rests on the sterile cervieothoracic operating. 
field and is controlled by the operating team.” Initial 
pressures and blood gas samples are drawn from the 
common carotid. After serially clamping the internal carot- 
id, common carotid, and external carotid arteries periph- 
eral to the cannula tip, the internal carotid is unclamped 
and samples taken from the superior thyreid cannula, the 
trappec blood in the carotid stump having first been 
discarded. In the presence of a minimum mean pressure of 
50 mm Hg in the internal carotid, the latter vessel is 
reclamped and the definitive carotid procedure carried out. ` 
If the pressure is less than 50 mm Hg, the internal carotid: 
temporarily is occluded while the clamps are serially - 
released on the external and common carotid arteries. 
Ancillary measures to increase internal carotid stump. 
pressure are instituted; if a mean level ef 50 mm Hg is 
reached, endarterectomy is performed. Otherwise, a shunt 
is employ ed. Following repair of the carotid, blood samples 
may again be taken prior to decannulation and ligation of 
the superior thyroid artery. 
Superior thyroid artery cannulation has been applied i 
without cannula-related complications in 118 of our last 125 
carotid arteriotomies. In the other seven patients. the — 
procedure was abandoned: in three patients the superior 
thyroid artery arose from the common carotid artery and: 
cerebral embolization was deemed possible, and in four 
patients technical difficulties prevented cannulation. The 


operating team has thus been able to monitor in the sterile 
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ANEROID 
MANOMETER 


PRESSURE 
GAUGE 
CLIP 


SAMPLING 


INT.CAROTID ART. 
EXT. SAR GP 


uletion ¿of superior thyroid artery with extension tube and sterile pressure gauge clip and aneroid manometer. for. ‘pr 


raments and blood sampling in the operative field. 


ating field essential individual carotid artery pres- 

aad secure multiple blood samples for gas énalysis 
out the encumbrances of complicated moritormg 
pment end additional technical personnel. 


neen, Ine, Dlearwater, Fia, supplied the liquid transducers used in chis 
s study, : 
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: Woodrow. Nelson, MD 


`e Observed need for an atraumatic manner of holding and 
-occluding stomach and intestine led to the development of a 
Velcro sleeve applied to various modified gastrointestinal 
x; clamps. and forceps. The sleeve was found to hold more securely 
with minimal coaptation than previously used instruments, and 
“to hold | more atraumatically with heavy coaptation. 
: (Arch Surg 111:1038-1039, 1976) 


neentive for the development of Velcro as an atraumatic 

holding and grasping material for occluding hollow 
abdominal viscera was stimulated by observation in 
surgical practice of the unreliable holding propensity of 
conventional rubber-shod intestinal clamps. It was given 
_ further strength by the tendency of other gastrointestinal 
clamps and forceps to produce trauma when applied firmly 
enough to hold securely. The Von Petz gastric clamp was 
observed to be cumbersome and poorly hemostatic, and 
holding forceps such as the standard Babcock and Allis 
models frequently produced a tearing-type trauma. 
< Although many-toothed vascular clamps and forceps were 
“observed to be less traumatic by virtue of their better 
holding properties with light pressure, a still more reliable 
and less traumatic method‘ of holding and occluding 
--abdominal hollow viscera was recognized as being desir- 
able... 








Development 


becoming, over a a = years i ae eh a vente 





From he. departments of surgery, Col umbus and Montana Deaconess 





n hospitals, | 
“Reprint re vests to Suite 202, 600 Central Plaza, Great Falls, MT 59401 
{Dy Neli ee 


1038 Arch Surg—Vol 111, Sept 1976 





Use of Disposable Velcro Sleeves 
on Gastrointestinal Clamps and Forceps 


Fig 1.—Instruments for use with Velcro sl eave. A, Adjustable yoe. 
clamp. B, Modified. Kocher clamp. C, Fixed-type clamps: 0; 
Modified sponge Torceps. 


Velcro 3leeves—Nelsorn 
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Fig 3.—Effect efstrong traction on stomach by Velcro (V) sponge 
forceps, Allis 49, Babcock (B), and Glassman-Allis (G) forceps 
applied lightly. 





ized by standard autodaving in individual packets, and 
discarded afte use. 
Application and Use 
The sleeve was then applied to a variety of custom-mace 
and modified gastrointestinal clamps and forceps (Fig D, 
the frst of whoch was a Koeher intestinal clamp with the 
“ratchet modifed by elongation and increasing the number 
of catches (Fœ 1B). This clamp, applied lightly to freshly 
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Fig 4.—Efféct of strong traction on stomach by Velcro {V} forceps, 


Allis (A), Sabcock (B), and Glassman-Allis (G) forceps applied ; 
firmly. : 


removed stomach, securely occluded its lumen without 
producing trauma and without slipping even with firm 
traction @ig 2). Although this clamp has continued to be 
satisfactory and the most simple to use on stomach. or 
intestine, clamps providing more even pressure were 
subsequently developed (Fig 1A and 1C) and similarly. 
tested. a 

The sleeve was also applied to a standard sponge forceps 
with ratchet modified (Fig 1D) to allow precise light 
application. The effect of traction on the stomach by thi 
forceps was compared to the effect of Allis, Babeock, an 
Glassman-Allis forceps as shown in Fig 3. Although. all 
were applied with minimum effective coaptive pressure, no 
gross trauma was produced by the Velero forceps, but 
definite trauma was produced by the others. With equally 
firm coaptive pressure and strong traction, additional 
trauma was produced, particularly by the Allis and 
Babcock forceps (Fig 4). Since the hooks bent, the Velcro 
forceps pulled off without producing trauma. 

Many intraoperative observations were made of the ef- 
fect of the Velcro clamps and forceps. Secure holding with 
light coaptation without gross trauma was uniformly 
found. The Velero gastric clamps all held securely even 
when appřed too lightly to cause compression of visceral 
veins. Visible gross damage, however, did not occur even 
when these clamps were applied hemostatically and 
subjected *# firm traction. 








Velero is distributed in the United States by Smalley & Bates, Ine, Nutley, 
NJ. 
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Brief Clinical Note 





in Crohn Disease 
















æ It may be possible to manage an anastomotic leak following 
resection for Crohn disease by drainage, suture, and proximal 
loop ileostomy. This report describes success with a simple 
diverting ileostomy. 

(Arch Surg 111:1040-1041, 1976) 


< Anastomotic leak following resection for Crohn disease is 
A a recognized and worrisome complication. It is gener- 
y believed that, in most instances, this leakage mani- 
fests the underlying pathologic disorder that prevails in 
granulomatous enteritis. Nevertheless, it remains difficult 
to ‘unearth the specific circumstances that make it likely 
that leakage will occur, and therefore it is equally difficult 
to create a setting designed to minimize this serious 
© otcurrence, 

. We managed such a case very simply by drainage, 
. suture, and proximal loop ileostomy performed so as to 
` defunctionalize the lower bowel. The ileostomy was made 
by incising the antimesenteric wall of the ileum and then 
employing the technique described by Brooke' for 
fashioning a “terminal ileostomy.” The standerd Brooke 
procedure delivers 4 to 6 cm of ileum outside the abdominal 
< wall, and then everts the terminal 2 to 3 cm of bowel wall 
back over and sutures it to the skin. This fixes a protrusion 
of ileum and permits prompt healing of mucosa to skin. In 
our variation, the tangential incision is made, and the full 
thickness of the cut edge brought to the skin and bowel at 
the mesenteric edge. This produces a protruding ileostomy 
«and raises the mesenteric side of the bowel wall close to the 
“stoma, inviting a prolapse. The design of the ileostomy 
permitted immediate application of a standard ileostomy 
appliance, and the prolapse (Fig 1) occurred in a few days. 
This -prolapse provides the diversion. This >rocedure— 
drainage, repair, and the Brooke technique applied to an 
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Salvage After Anastomotic Leak 


-Utilization of a New, Simple Diverting Ileostomy 


Jacob C. Handelsman, MD; Ronald H. Fishbein, MD; Theodore Bayless, MD; Eugene Burbige, MD 





Fig 1.—lleostomy has attained defunctionalizing configuration by 
prolapse. 


Fig 2.—lleostomy in patient 2 is beginning to prolapse according 
to plan, by fifth postoperative day. 
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"REPORT oF CASES 


Th ‘patient had been followed up for ten years “with 
lisease of the ileum and right colon. His condtion was 
mtil Aagust 1974 when, while away from home; he devel- 
eric symptoms and obstruction, and side-to-side. leo- 
ransverse @lestomy wes performed. His course thereefter was 
and ix October 1974 the terminal ileum and rght and 
nsverse colen were resectad, including the prior anastomosis. 
Resectior. wae carried te levels where biopsy specimens showed 
lately nermal bowel; No other bowel was abnormal. 
seventh day after operation, there was evilence of 
aac leakage. At surgery, a small anastomotic leak was 
ured, drærs were placed, and a tangential ileostoray made 
g the Brocke technique. This prolapsed and diverted ‘the stool 
to five days. The patient’s subsequent course was 
ful sive for wound infections. In six weeks it appeared 
hat the fistele was dosed. 
nexplainac and apparently unrelated renal dysfunction lea us 
delay the losure despite normal roentgenographic: stucies, 
moseopy, acd biopsy specimens. 
he Heoster:y was easily closed with the patient under local 
sthesia-om Jct 6, 1975. He has been. perfectly well sirce. 
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COMMENT 


In certain cases of anastomotic leak after resection for 
Crohn disease, there may be reason to believe that the | 
is unrelated to the enteritis. Under the circumstance, fe 
diversion, repair, and drainage may spare the patent 
arduous operation and further loss of bowel. 

In our first case, repair, drainage, and a simple, effect 
diverting ileostomy led to healing. The ileostomy deseri 
is readily made, easily managed, satisfactorily diverti 
and closed without difficulty with the patient unde lo 
anesthesia. 

Our second case demonstrates the rapidity with h 
the ileostomy converts to a a AE con gt 
tion. 
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rom the Editor’s Armchaii 


s myopic and misleading to consider the malpractice 
; omenon apart from the society in which it occurs. 
is context has received too little attention. 

ation arises when the medical outcome falls 
patient’s expectations. Accountabilizy is soon 
sue, and the physician, the hospital, personnel—each 
rome the culprits, sometimes justifiably, often 





ws The purpose of this communication is not to absolve the 
incompetent and negligent, but to examine some factors 
that engender the malpractice sequence. 

An apparent. paradox in our culture is the mixture of 
myth and science, of rationality and irrationality. Techno- 
logical prowess has led us to expect that “all is possible.” 
~We are primed to expect more than we are likely to receive. 
‘It is hard not to become a victim of false hopes in a land 
where cigarette smokers are depicted as winning a pliant 
yeauty, not a fatal cancer; where cosmetics, clothes, dyes, 
ind aesthetic surgery hide the natural state; where 
perfumes, s sprays, and deodorants mask normal body odors; 
where the media stroke the fantasy, centers; where the 
-citizenry are told that they are “created equal” tc have and 
become: what. they wish, as if mere desire can transform 
ones aiey into a Giotto, a Garbo, ora Getty; 











> avoiding oo truths and promising the undeliv- 
erable. 


The frenetic pursuit of health by some appears to be an 





elaborate ritual to protect against death, -not dost, proma- 


“turely, but at any age. 
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High Hopes and Malpractice 


For a populace spurred to grasp the golden carrot in this 
world, it is not surprising that frustration, disappointment, 
and anger are high. If a situation, such as a medieal 
treatment, does not meet expectation, something or | 
someone must be to blame, even in the presence of an — 
informed consent. The attorney thus becomes the ombuds- 
man, often for those with unrealistic expectations and — 
enormous self-entitlement, Even the concept that everyone 
has a right to sue and to anticipate recompense adds to the 
reservoir of irreality, since obviously not all plaintiffs- 
win. 

The ultimate question is how to keep the titer of 
dissatisfaction and ambition at a healthy level. të- 
encourage progress but not to obscure recognizing when: 
change is not possible, or easy, or immediate, or even . 
advisable. It would be tempting to conelude with the 
optimistic thought that with sufficient. “hard work,” 
human beings will attain this wisdom: But, though 
comforting, that clichéd gesture would be false and contra- : 
dictory to this editorial’s message. ee 

I agree that it weuld be sweet if love were always 
requited; if happiness pursued were happiness gained: if 
life continued without the unpleasantries of disease and 
death. Such is not the reality for most of us: Perhaps, final - 
adjustments are made upstairs, but, in this world, we are 
forced to accept. our inherent frailty. Not a g's 








It the king’ 
soldiers and all the king’s men or women—be they p 









s 
r 


cians or lawyers—can put Humpty-Dumpty back to et 
again. oe 


“Roset M. GOLDWYN, MD 
Brookline, ) Mass ee 


Editor's Armchair 













ef Anatomy of the Hand, by Johan M. 
dsmer, 39 pp, $53, New York, Churchill 
ngsten2, Pers. 

he autlor, who is professor of 
‘ard embryology at the Uni- 
exsit cÉ Leiden, the Netherlands, is 
nown for his many centributions for 
w understanding of the anatomy of 
ke hand. This book is a meticulous 
nd: authoritative text containing 
~Mmore information on this subject than 
can be. fownd in any other single 
lace. 















¿ef features are the profuse 
erial sazitzal and horizontal sections 
h sbotamicrographs and wash 
‘ines. The accompanying text is 
ter witn scholarly: precision. 

his volume, which must be re- 
ieweđ onl in superlatives, will be 
ost valuable in the library of 
batomists.and surgeons who wish a 
etailed kn: awledge of the hand. It is 
meant ‘or the dabbler. 

; ‘Ropert M. Gotpwyn, MD 
Brookline, Mass 


Handbook of Facial Growth, by Donald H. 
mow, 423 ppe with illus, $17.50, Philadelphia, 
CWE Saurders Co, 1975. 
The author, chairman of the West 
irginta Anatomy Department, has 
oe sueceeced ix his objective of writing a 
“prime” on growth cf the craniofa- 
‘cial skaletom. In addressing dental, 
-< orthodcntic. and medieal students, he 
< presents his complex subject in a 
<. unique faskion. Each chapter is di- 
vided iite a- preliminary overview of 

















“concepts and principles, followed by. 


ar exparded section to elaborate and 
<= reinforze the same material. The 
= constart resetition and expansion of 
-the discussion encourage the reader to 
> learnir astəpwise fashion. much as in 
ising 2 programmed text. 
the bodk is read slowly for proper 
sestier, ene may be bothered by 
ing to shift constantly from ex- 







: ‘Planatory d d agrami om the right-hand 
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Robert M. Gdldwyn, MD, Book Editor 
1101 Beacon 3t, Brookline, MA 02146 


page to short blocks of descriptive 
text on the left. However, if one reads 
rapidly, keeping the excellent illustra- 
tions in minc’s eye, the craniofacial 
growth patterns seem to animate. The 
processes of deposition/resorption, 
displacement, and remodeling are 
easily visualized. 

Much ef the material is, perforee, 
descriptive, a though whenever possi- 
ble Prof Enlow gives his thoughts on 
control processes. References. to the 
basic literature do not clutter the text, 
where they might slow down the 
curious reader; rather, the bibliog- 
raphy isan epilogue. 

Professer Enlow’s handbook goes 
beyond his earlier works, Principles of 
Bone Remodeling (1968) aad The 
Human Face (1968). With its instrue- 
tional format {and modest price), this 
volume shoukl be widely used by 
dental and orchodontic studerts. It is 
also recommended for advanced stu- 
dents of faciel development, particu- 
larly those working in the field of 
craniofacial surgery. 

Jonn B. MuLLIEEN, MD 
Boston 


Surgery of the Ureter, by R. Kuss and C. Chate- 
lain, translated te A, Walsh, 337 pp, With illus, 
$98.50, New York. Springer-Verlag, 1875. 

Volume X=II/3, Surgery of the 
Ureier, ig an excellent addition to the 
Encyclopedia af Urology. It is & concise 
but thorcugh and beautifully trans- 
lated bock. Ia the usual manner of 
Springer-Verlag, the illustrations are 
clean and accarate. They portray the 
text clearly and the publisher has 
placed them in juxtaposition to the 
text in a way that accommodates easy 
reading. 

The authors editorialize liberally 
and occasionglly slip into dogma to 
support their point of view, but gener- 
ally they are conscientious enough to 
alert the reader when they are doing 
so. To esuncerbalance,. they have 








included a truly encyclopedic bibliog- 
raphy that draws heavily on the past oo 
20 years but includes a few appro- 
priate historical references as well. 

Chapter 1 is a review of the surgical. 
approach to the ureter. Well written: 
and illustrated, it would stand its own. 
merit, but its true importance’ is. 
revealed in all the subsequent, chap- ~ 
ters of the book. In these, simple: 
reference is made back to chapter 1 
and, by so doing, each chapter is made 
more readable and enjoyable. 

The outline of the prototype chapter. 
is a historical sketch followed by. a 
review of the indications for surgical 
intervention, an outstanding descrip. 
tion of the operative procedures, an 
finally a summary of results. 
expected. It is in this last secti 
the authors express their opinio 
draw on their own experience, 
is obviously large, 

The book contains something fo 
physicians at all stages of education. 
Students and non-urologists will ap- 
preciate the discussion of indications 
for operative intervention. The au- 
thors present a fair balance between 
conservatism and aggressive man- 
agement. They faithfully. illuminate... 
both the pitfalls and expectations of 
either tact. I believe that urologists in 
training will appreciate the book for 
its lucid operative descriptions, which 
are as good if not. better than. those 
published any place else. Finally, es- 
tablished urologists will, enjoy the 
editorial techniques of the authors, 
which make exciting and often con- 
troversial reading material. The sub- 
ject is entirely reviewed and. trolo- 
gists faced with a particular ureteral 
problem will cover almost all options 
by reference to this text. The. only 
exception is autotransplantation, 
which, admittedly, the authors.do not 
favor. 

The price tag, unfortunately, should 
make the book: relatively scarce in 
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private collections. Most libraries wii 
have it, however, and everybody inter- 
ested in the subject should familiarize 
himself with this volume of the Eney- 


< clopedia of roleg, 
LESTER A. KLEIN, MD 
Boston 


Scoliosis and Other Deformities of the Axial 


Skeleton, by Edward J. Riseborough and. James 
H. Herndon, 339 pp, with illus, $35, Boston, Little 
Brown & Co, 1978, 

The pronounced improvement in 
the care of patients with spinal defor- 
mities during the past 15 years is 
exceeded only by the rapid expansion 

-JOf knowledge, as evidenced by the 
“voluminous. proliferation of articles 
pertaining to all aspects of spinal 

. deformities and appearing in a varie- 

_ ty of. journals. In this book the authors 

“have succeeded in digesting, assimi- 

lating, and condensing all pertinent 

‘material, both theoretic and practical, 

“and have regurgitated it in an easily 

readable manner.. This is the most 

_ comprehensive text to date encompas- 

sing the entire field of spinal deformi- 
ties. This is now the standard for all 
uture similar literary endeavors. In 
essence, the authors have “put it all 


























The volume’s 389 pages are divided 
into 19 chapters, each dealing with a 
separate aspect. The chapters on 
terminology, classification, anatomy, 
and physiology are complete and 
Mncise. The chapter on basic mechan- 
sis basic anatomic pathology and 
omits concepts derived from inani- 
mate models. The chapter on experi- 
mental scoliosis is a good overview of 
the ‘work. done on animal models. 
: Chapters on clinical features, traction, 
“plaster techniques, bracing, and oper- 
ative. methods: would have been 
enhanced by more drawings or pho- 
tographic illustrations. The chapters 
"on specific entities, such as congenital 
scoliosis, idiopathic scoliosis, neuro- 
nuscular disease, and genetic disor- 
_ ders of connective tissue, are complete 
and have adequate references for 
details that were outside the scope of 
< the book. The only really incomplete 
chapter is that dealing with spinal 
deformities. associated with various 
‘pathologic conditions. The chapters on 
kyphosis and lordosis,. scoliosis in 
adults, surgical correction of postoper- 
ative complications, and anesthesia in 
“the surgical correction: of- scoliosis 
should appeal to those who have gone 
“beyond the management: of routine 
“> adolescent scoliosis. 
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beyond the scope 
majority of the more than 400 photo- 


: -The 432 references include althe | 
; aki cf majo 






importance and are 
amplify information 
of the text. The 





graphic illustrations are spine roent- 
genograms. For the most part, these 
are clear in detail and adequately 
marked. On occasion they do not 
correspond well with the written 
text. 

This text is essential for the 
orthopedic resident or the practitioner 
who plans to emphasize the treatment 
of disorders of the spine in his prac- 
tice. It will serve as an excellent refer- 
ence for the practitioner who only 
oceasionally deals with spine-de- 
formed patients and is a valuable 
resource for those actively engaged in 
the field. 

HAMLET A. Peterson, MD 
Rochester, Minn 


Books Received 
But Not Reviewed 


Stedman's Medical Dictionary, ed 28, 1,678 pp, 
$21.95, Ba timore, Williams & Wilkins Co, 1976: 

Surgical Disorders of the Peripheral Nerves, ed 2, 
by Sir Herbert Seddon, 336 pp, $32, New York, 
Longman Ine, 1975. 

Tumors of the Kidney, Renal Pelvis, and Ureter, 
by James L. Bennington and J. Bruce Beckwith, 
353 pp, $6.50, Washington, DC, Armed Forces 
Institute of Pathology, 1975. 

Decision Making in Foot Surgery, edited by 
Stephen D. Smith and Jane E. DiGiovanni, 189 
pp, $17.95, New York, Stratton Intercontinental 
Medical Book Corp, 1976. 

Cancer of the Head and Neck, by R. Chambers et 
al, 366 pp, $53.95, Excerpta Medica, 1975. 

Polypoid Lesions of the Gastrointestinal Tract, ed 
2, by Claude E. Welch and Stephen E. Hedberg, 
220 pp, $13.50, WB Saunders Co, 1975. 

Cancer Therapy Abstracts, edited by Chester M. 
Southam, George P. Studzinski, George Zinnin- 
ger, et a, 205 pp, $45 (12 issues), Franklin 
Institute Press, 1975. 

The White Cell, by Martin J. Cline, 564 pp, $35, 
Harvard University Press, 1975. 

Bedside Diagnostic Examination, by Edmer 
Degowin and Richard L. Degowin, 952 pp, $12.95, 
Macmillan Co Publishers, 1976. 

Operative Surgery: Nose and Throat Volume, ed 
3, Butterworth & Co, 1975. 

Emergenzy-Room Care, ed 3, edited by Charles 
Eckert, 480 pp, $17.50, Little Brown & Co, 1976. 

Brain Hypoxia Pain, edited by H. Penzholz, 
M. Brock, J. Hamer, et al, 460 pp, $33.70, Sprin- 
ger-Verlag, 1975. 

Synopsis of Surgery, ed 3, by Richard D. Liechty 
and Robert T. Soper, 1,159 pp, $16.50, CV Mosby 
Co, 1976. 

Arteries and Veins, edited by A. W. Harcus and 
L. Adamson, 326 pp, $29.50, New York, Churchill 
Livingstone, 1975. 

Advances and Technical Standards in Neurosur- 
gery, edited by H.-Krayenbuhl, 217 pp, $38.80, 
New. York, Springer-Verlag, 1975. 


Books : 


USV Pharmaceutical ( Corporation 






DEX TO ADVERTISERS 





B 3 

Beecham Laboratories- ...... 936-937- 

Burroughs Wellcome Company 

935, 1034: 

G d 

Grass Instrument Company... 940 
K 


Kendall Company © ......... 1002-1003 


L 
Life Sciences Ine. aaa 1033. 
Lilly, Eli & Company 1012-1018 
M 
MDT Corporation oo... 960 | 
Merck Sharp & Dohme .. 4th Cover 
P 
Purdue Frederick Company 
3rd Cover 
R 


Roche Laboratories, Division of 
Hoffmann-LaRoche, Inc. 
2nd Cover-932 
Roerig, A Division of 


Pfizer Pharmaceuticals .. 958-959 
S i 
Schering Corporation. ........ 995-996 
Smith Kline & Frenck 
Laboratories aaa 950-952 
Surgikos ; 
A Johnson & Johnsen Company: 
1000-1001 
E 


939 























C Chosen sy NASA for decon- 
tamination of lunar capsules 
in Apol ogplashdowns and 
for disinf2 sion in the 
Skylab mission 

o Demonst ated in the hos- 
pital, cl nic, office, home, 
on skin, Musosa, wounds, 
burns 


0 Docums ted in hundreds 
of published studies, in thou- 
sands of Drecedures, in close 
to a billion applicaticns for 
routine avtisepsis, in protect- 
ing physic ens, nurses, 
patients 


Bibliograd w available on 
request 


Purdue F -ederick 


PCOPYRIGHT 1975. THEPUR OME FREDERIIK JOMPANY 
IORWALK, CONN Digte A797 368035 





BETADINE’ 
Microbici 


‘oremost documented 
xoad-specirum 
opical microbicides 


INJECTION, equivalent to 10 mg metaraminol per mi ® 


Metaraminol Bitartrate MSD 





a vasopressor with positive inotropic effect 


Indications: Based on a review of this drug by the Nationa! Acedemy of 
Sciencas-National Research Council and/or other information, “DA has 
classif-ed the indications as follows: 

Effective: ARAMINE is indicated for prevention and treatment of the acute 
hypotensive state occurring with spinal anesthesia Adjunctive treetment of 


hypotension due to hemorrhage: reactions to medications: surgical com- 
plications; and shock associated with brain damage due to trauma or tumor. 
“Probably” effective: It may also be useful as an adjunct in the trec tment of 
hypotension due to cardiogenic shock or septicemia 

Final classification of the less-than-effective indications requires farther in- 
vestigation. 


Contraindications: Use should be avoided with cyclopropane or halothane 
anesthesia. unless clinical circumstances demand such use 

Precautions: Use with caution to avoid excessive blood pressure response. 
Rapidly induced hypertensive responses have been reported to cause acute 
pulmonary edema, arrhythmias. and cardiac arrest. Use with caution ir digitalized 
patients, since the combination of digitalis and sympathomimetic amines is capa- 
ble of causing ectopic arrhythmic activity. Treat cirrhotic patients cautiously; if 
diuresis ensues, restore electrolytes. Fatal ventricular arrhythmia has been re- 
ported in one patient with Laennec’s cirrhosis. In several instances. ventricular ex- 
trasystoles that appeared during infusion have subsided promptly on reduction 6 
infusion rate. Since metaramino! has prolonged duration of acton, a cumulative 
effect 1s possible, leading to prolonged elevation of blood pressure evan with dis- 
continuation of therapy. Monoamine oxidase inhibitors have deen reported to 
potentiate action of sympathomimetic amines 

When vasopressor amines are used for long periods, resulting vasoconstriction 
may prevent adequate expansion of circulating volume and may cause perpetua- 
tion of the shock state. Plasma volume may be reduced in all types o shock. and 





measurement of central venous pressure is the most useful means of assessing 
the adequacy of the circulating blood volume: blood or plasma “clume expanders 
should be employed for hypotension or shock due mainly to deceased circulating 
volume. Because of its vasoconstrictor effect. metaraminol should be used with 
caution in heart or thyroid disease, hypertension. or diabetes. Sympathomimetic 
amines may provoke relapse in patients with history of malaria. : 
Adverse Reactions: Sinus or ventricular tachycardia, or œher arrhythmias. 
especially in patients with myocardial infarction. Abscess ‘crmation, tissue 
necrosis. or sicughing may rarely follow use. In choosing the sie of injection, it is 
important to avoid those areas recognized as not suitable for use of any pressor 
agent. and to discontinue infusion immediately if infiltration or thrombosis oc- 
curs. The larger veins of the antecubital fossa or the thigh are peeferred to veins in 
the dorsum of the hand or ankle veins, particularly in patiercs with peripheral 
vascular se, diabetes mellitus. Buerger's disease. or conditions with coexis- 
tent hyper slabuity 

Note: Response to vasopressors may be poor in patients with coexistent shock 
and acidosis Established methods of shock management, suc as biood or fluid 
replacement when indicated, and other measures directed to the specific cause of 
the shock state also should be used. On/y Sodium Chloride fajaction or § per 
cent Dextrose Injection shouid be used as a diluent. 

How Supplied: injection. in lmi ampuls and 10-ml vials, containing per mi 
metaraminol bitartrate equivalent to 10.0 mg metaraminol: inactive ingredients: 
sodium chlonde, 4.4 mg. water for injection. g.s. ad 1.0 ml, and 


0.15% methylparaben. 0.02% propylparaben, and 0.2% sodium 
LET TET 
HM 
























bisulfite added as preservatives. 


For more detailed information, consult your MSO repre- 
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_ The versatilit 
Its evident on alm 


As a psychotherapeutic agent, Valium 
(diazepam) serves a wide range of needs 


Whatever the patient’s primary diagnosis, excessive anxiety sometimes 
becomes an important factor in treatment. In such cases, you'll find Valium an 
extremely useful adjunct to counseling. That’s because oral Valium acts 
promptly and effectively to calm the tense, overreacting patient and to recuce 
his anxiety to more manzgeable levels. Moreover, Valium may be given to 
psychoneurotic patients whose predominant anxiety is accompanied by 
secondary depressive symptoms. And wher anxiety is particularly 
acute—before surgery, endoscopy or cardioversion, 7 yeop 
for instance — Valium is evailable in injectable 
form to provide immediate calming. 

Valium is generally well tolerated, with side 
effects more serious thar drowsiness, fatigue and 
ataxia rarely seen. Ambulatory patients, however, 
should be cautioned against driving, operating 
dangerous machinery or drinking alcohol while on 
therapy with Valium. 





Valium diazepam) serves 
as an adjunct in skeletal muscle 
spasm and spasticity 


Because of its potent muscle-relaxart 
properties, Valium is a useful adjunct in relieving 
skeletal muscle spasm caused by sprains, strains 
or inflamed muscles. In such cases, adjunctive 
Valium often helps break the reflex cycle of 
spasm/pain/spasm and thus tends to increase 
mobility more rapidly. In certain other disorders 
as well—such as paraplegia and athetosis — rehabilitation special- 
ists often find the spasmolytic action of Valium helpful in relieving 
involuntary movements, muscular rigidity and convulsive spasms. 
And you can choose from scored tablets or injectable dosage 
forms to suit an individual patient's needs. 

Because of its relatively low toxicity, Valium has a noteworthy 
safety record. Nevertheless, as with any long-term drug therapy, 
periodic blood counts and liver function tests are advisable. 


NEUROLOGY 


EMERGENCY ROOM 


























CCU 


















mM Giazepar n 
“hospital service - 


In status epilepticus particularly, Injectable 
Valium (diazepam) serves a vital nee 


Injectab.e Valium is now considered by many authorities 
to be a preferred drug in the management of status epilepticus. Used 
adjunctively, it gererally succeeds in interrupting seizures promptly. 
uentl single injection he ps restore control. Injectable Valium 
aoe has at times been effective even after standard 
anticonvulsents have failed. 

If used intravenously, Injectable Valium 
should be administered slowly, taking at 
least one minute for each 5 mg (1 ml) given; it 
should not be mixed or diluted with other 
solutions or fluids. Although Injectable Valium 
seldom alters vital signs, because of the possible 
occurrence of apnea and/or cardiac arrest 
(especially in elderly or very ill patients), re- 
suscitative facilities should be readily available. 
(See product information. ) 
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_ For a summary o! product information, please see following page. 








2-mg, 5-mg, 10-mg scored tablets 
Bees ready-to-use 
__. 2-ml Tel-E-Ject*( disposable syringes) 
eos 2-ml ampuls 
. 10-ml vials 


-three distinct actions: 
psychotherapeutic 
skeletal muscle relaxant 
anticonvulsant | 





5 mg/ml 





<e ‘Before prescribing, please consult complete product information, a 
‘summary of which follows: 
Indications: Tension and anxiety states; somatic complaints which are 
concomitants of emotional factors; psychoneurotic states manifested by 
tension, anxiety, apprehension, fatigue, depressive symptoms or agita- 
(tion; symptomatic relief of acute agitation, tremor, impending or acute 
< delirium tremens and hallucinosis due to acute alcohol withcrawal; ad- 
junctively in: relief of skeletal muscle spasm due to reflex spasm to 
local: pathology; spasticity caused by upper motor neuron disorders; 
-athetosis; stiff-man syndrome. Oral form may be used adjunctively in 
_ convulsive disorders, but not as sole therapy. /njectable form may also 
- be used adjunctively in: status epilepticus; severe recurrent seizures; 
tetanus; anxiety, tension or acute stress reactions prior to endoscopic 
ang surgical procedures; cardioversion. 
‘Contraindications: Use of Injectable in infants and Tablets in children 
‘under 6 months of age; known hypersensitivity to drug; acute narrow 
angle glaucoma; may be used in patients with open angle glaucoma 
“who are receiving appropriate therapy. 
Warnings: As with most CNS-acting drugs, caution patients against 
hazardous occupations requiring complete mental alertness (e.g., 
‘operating machinery, driving). Advise patients against simultaneous in- 
‘gestion of alcohol and other CNS depressants. Withdrawal symptoms 
(similar to those with barbiturates and alcoho!) have occurred following 
abrupt discontinuance (convulsions, tremor, abdominal and muscle 
=: :cramps; vomiting and sweating). Keep addiction-prone indiv duals 
(drug addicts or alcoholics) under careful surveillance becat se of their 
_ predisposition to habituation and dependence. Use of any drug in preg- 
“nancy, nursing women or in women of childbearing potentia! requires 
that expected benefit be weighed against possible hazard. 
orat: Not of value in treatment of psychotic patients; should not be 
employed in lieu of appropriate treatment. When using oral form ad- 
: junctively in convulsive disorders, possibility of increase in frequency 
-and/or severity of grand mal seizures may require increase in dosage of 
standard anticonvulsant medication; abrupt withdrawal in such cases 
‘may also be associated with temporary increase in frequency and/or 
severity of seizures. 
INJECTABLE: When used lV., the following procedures should be under- 
+ -taken to reduce the possibility of venous thrombosis, phlebitis, local irri- 
“tation, swelling, and, rarely, vascular impairment. Inject slowly, taking at 
least one minute for each 5 mg (1 ml) given; do not use smail veins, 
che. dorsum of hand or wrist; extreme care should be taken io avoid 
“intra-arterial administration or extravasation. Do not mix or d.lute with 
< other solutions or drugs; do not add to I.V. fluids. 
Administer with extreme care to elderly or very ill and those with limited 
< pulmonary réserve because of possibility of apnea and/or cardiac 
"arrest; resuscitative facilities should be available. When used with nar- 
cotic analgesic, eliminate or reduce narcotic dosage at least s and 
-= administer in small increments. Not recommended for OB use until 
-o additional information is available: Should not be administersd to pa- 
“tients in shock, coma or in acute alcoholic intoxication with depression 
“of vital'signs. = 
Precautions: if combined with other psychotropics or anticonvulsants, 
carefully consider individual pharmacologic effects—particuiarly with 
known compounds which may potentiate action of Valium (diazepam), 
such as phenothiazines, narcotics, barbiturates, MAO inhibitors and 
other antidepressants. Protective measures indicated in highly anxious 
patients with accompanying depression who may have suicidal tenden- 
cies. Observe usual precautions in impaired hepatic function; avoid ac- 
cumulation in patients with compromised kidney function. Limit oral 
dosage to smallest effective amount in elderly and debilitated to pre- 


























~ clude ataxia or oversedation (initially 2 to 24 
ncreasing gradually as needed or tolerated). . ` 


Valiurmisecpan) 





clude ataxia or ove Vo mg once or twice daily, 

į UE i Na 
INJECTABLE: Laryngospasm_and increased. cough refles are possible dur- 
ing peroral endoscopic procedures; use topical anesthetic and have 
necessary countermeasures available; hypotension er muscular weak- 
ness possible, particularly when used with narcotics; barbiturates or-al- 
cohol. Use lower dosés (2 to 5-mg) for elderly and debilitated; safety 
and efficacy in children under 12 not established. 

Adverse Reactions: Side effects most commonly reported were drowsi- 
ness, fatigue and ataxia. Infrequently encountered were confusion, 
constipation, depression, diplopia, dysarthria, headache, hypotension, 
incontinence, jaundice, changes in libido, nausea, changes in saliva= - 
tion, skin rash, slurred speech, tremor, urinary reterition, vertigo and 
blurred vision. Paradoxical reactions such as acute yperexcited states, 
anxiety, hallucinations, increased muscle spasticity, insomnia, rage, 
sleep disturbances and stimulation have been reported; should these 
occur, use of the drug should be discontinued. 

Because of isolated reports of neutropenia and jaundice, periodic blood 
counts and liver function tests are advisable during tong-term therapy. 
Minor changes in EEG patterns, usually low-voltage fast activity, have 
been observed in patients during and after Valium (diazepam) therapy 
and are of no known significance. i 
INJECTABLE: Venous thrombosis and phlebitis at injection site, hypoactivi- 
ty, syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, 
hiccups, neutropenia. 

In peroral endoscopic procedures, coughing, depressed respiration, 
dyspnea, hyperventilation, laryngospasm and pain is throat or chest 
have been reported. 

Dosage: Individualized for maximum beneficial effect. 

orat-Adults: Tension, anxiety and psychoneurotic states, 2 to 10 mg 
b.i.d. to g.i.d.; acute alcohol withdrawal, 10 mg t.i.d or q.i.d. in first 24 
hours, then 5 mg t.i.d. or q.i.d. as needed; adjunctively in skeletal 
muscle spasm, 2 to 10 mg Łi.d. or g.i.d.; adjunctively in convulsive 
disorders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated patients: 2°. 
to 2% mg 1 or 2 times daily initially, increasing as reeded and toler- . 
ated. Gee Precautions. ) Children: 1 to 2% mg t.i.d. or q.i.d. initially, 
increasing as needed and tolerated (not for use uncer 6 months). 
INJECTABLE: Usual initial adult dose is 2 to 20 mg I.M. or 1.V., depending 
on indication and severity. Larger doses may be required in some cons 
ditions (tetanus). In acute conditions injection may be repeated within’ 

1 hour, although interval of 3 to 4 hours is usually satisfactory. Lower. 
doses {usually 2 to 5 mg) with slow dosage increase for elderly or de=: 
bilitated patients and when sedative drugs are added. (See Warnings 
and Adverse Reactions. ) 

LM. use: by deep injection into the muscle. 

LV. use: inject slowly, take at least one minute for each 5 mg (1 mi) 
given. Do not use small veins, i.e., dorsum of hand ar wrist. Use ex- 
treme care to avoid intra-arterial administration or extravasation. Do not 
mix or dilute with other solutions or drugs; do not agd to LV. fluids. 


Moderate psychoneurotic reactions, 2 to 5 mg I.M. or LV. and severe 
psychoneurotic reactions, 5 to 10 mg I.M. or LV., repeat in 3 to 4 hours 
if necessary; acute alcoholic withdrawal, 10 mg |.M: or LV. initially, then 
5 to 10 mg in 3 to 4 hours if necessary; muscle spasm, 5 to 10 mg 

I.M. or LY. initially, then 5 to 10 mg in 3 to 4 hours if necessary 
(tetanus may require larger doses} status epilepticus, severe recurrent 
convulsive seizures; 5 to 10 mg 1M. or LV. initially, repeat in 2 to4 
hours if necessary. In endoscopic procedures, titrate 1.V. dosage to de- 
sired sedative response, generally 10 mg or less but up to 20 mg (f 
narcotics are omitted ) immediately prior to procedure; if LV. cannot be 
used, 5 to 10 mg I.M. approximately 30 minutes prior to procedure. As 
preoperative medication, 10 mg I.M.; in cardioversian, 5 to 15 mg IVa 
within 5 to 10 minutes prior to procedure. Once aceite symptomatology 
has been properly controlled with injectable form, patient may be 
placed on oral form if further treatment is required. ER 
Management of Overdosage: Manifestations include somnolence, con- 
fusion, coma and diminished reflexes. Monitor respiration, pulse, blood 
pressure; employ general supportive measures, |.V. ‘fluids, adequate. 
airway. immediate gastric lavage indicated for oversicsage with tablets. 
Use levarterenol or metaraminol for hypotension, caffeine and sodium 
benzoate for CNS-depressive effects. Dialysis is of fimited value. 
Supplied: Tablets, 2 mg, 5 mg and 10 mg—bottlesof 100 and 500; 
Tel-E-Dose® (unit dose) packages of 100, availablein trays of 4 
reverse-numbered boxes of 25, and in boxes containing 10 strips. of 10; 
Prescription Paks of 50, available singly and in trays of 10..Ampuls; 2 


mi, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (disposable 
syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, com- 
pounded with 40% propylene glycol, 10% ethyl alcohol,.5% sodium 
benzoate and benzoic acid as buffers, and 1.5% benzyl alcohol as pre- 
servative. eee : 


/ Roche Laboratories | 
“ROCHE > Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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The Value of Scintiangiography in Arterial Disease 
Cha-les M. Moss, MD; Amiel Z. Rudavsky, MD; 
Frark J. Veith, MD, New York 
Has replaced contrast arteriography for 
screening and follow-up examination. 


Predictability of Surgical Response in Renovascular Hypertension 


Joseph A. Buda, MD; Leslie Baer, MD; Jose Z. Parra-Carrillo, MD; 

Merhdad M. Kashef, MD; Ferdinand F. McAllister, MD; 

Arthur B. Voorhees, Jr, MD; Conrad L. Pirani, MD, New York 
Angiotensin |! blockade useful prognosticator. 


is 80 Years Too Old For Aneurysmectomy? 
Thomas F. O'Donnell, Jr, MD; R. Clement Darling, MD; 
Robert R. Linton, MD, Boston 
Survival in unruptured group 95%. 


Abdominal Aortic Resection in Thoracic Dissection 
James A. Hunter, MD; William S. Dye, MD; Hushang Javid, MD; 
Hassan Najafi, MD; Marshal! D. Goldin, MD; Cyrus Serry, MD, Chicago 
Resecting distal aorta and creating re-entry 
is excellent palliation for certain patients. 


“Blue Toe” Syndrome: An Indication for Limb Salvage Surgery 
Adlastair M. Karmody, MB, ChM, FRCS; Samuel R. Powers, MD; 
Vincent J. Monaco, MD; Robert P. Leather, MD, Albany, NY 

Proximal lesion identified as probable 
source in emboli in 5 cases. 


Pediatric Vascular Trauma: Manifestations, Management, and 
Sequelae of Extremity Arterial Injury in Patients Undergoing 
Surgical Treatment 
Walter M. Whitehouse, Jr, MD; Arnold G. Coran, MD; 
James C. Stanley, MD; Lawrence R. Kuhns, MD; 
William H. Weintraub, MD; William J. Fry, MD, Ann Arbor, Mich 
Many injuries iatrogenic: interesting 
implications relative to growth if untreated. 


= Arm Veins for Peripheral Arterial Reconstruction 


Karl R: Clayson, MD; William H; Edwards: ‘MD: 
= Terry R: Allen, M Andrew Dale, MD, Nashville, Tenn 
varper. dications f for use of arm veins. 
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haker-top vials. Especially useful in the 
Suppurating or serous discharging lesions, 
ected ukers, moist or oozing lesions, and inter- an 
ginous areas.* required systemically 
mination of three antibiotics with aspec- Famous Neospo 
‘actien encompassing virtually all pathogenic — neomycin) therapy. In 


WDER CONTRAINDICATIONS: This product is DOSAGE AND ADMINISTRATIO) + Apply 

(CITRACIN-NEOMYCIN contraindicated in those individuals wk5 have lightly to the area to be i 
ONLY (NOT STERILE) shown hypersensitivity to any of its components. needed vered u 
ch gram contains: WARNING: 3ecause of the potential kazard of asd - In biops 

olymyxin 3 Su fate 5,000 nephrotoxicity and ototoxicity due to neomycin, wder 

ia 400 Units: neomycin sulfate care should b2 exercised when using this bem ha little powderec oam 
neornycia base)5 mg:in.a product in treatin 2xtensive bums, trophic i 
: ulceration anc other extensive conditio is where. SUPPLI] 

absorption of omin is possible. In barns ‘NDC 008 99,05 

where more than 20 percent of the body surface Complete literature available on request fr 
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side antibiotice concurrently; not more than one , 
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_ Spontaneous Dissection of the Internal Carotid Artery 4294 
_ William K. Ehrenfeld, MD, Edwin. J. Wylie, MD, San Francisco 
Etiology not atherosis: some may be treated conservatively. 


Simultaneous Bilateral Carotid Endarterectomies 1304 
: © Roy H. Clauss, MD; Prafull V. Bole, MD; 

‘Mario. Paredes, MD; William Doscher, MD; Adebayo Adeyemo, MD; 

“Martin W: Kreminitzer, MD, New York 

. Twelve patients—no neurological complications. 
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‘CONTRAINDICATION 
_ form of Tigan in children, 


“sensitive to. this or similar local anesthetics. 


WARNINGS: Tigan may produce drowsiness. 
Patients should not operate motor vehicles or 
other dangerous machinery until their individ- 
ual responses have been determined. Reye's 
Syndrome has been associated with the use‘of 
Tigan and other drugs, including antiemetics, 
although their contribution, if any, to. the cause 
and course of the disease hasn't been. estab- 
lished. This syndrome is characterized by an 
abrupt onset shortly following a nonspecific 
febrile illness, with persistent, severe vomiting, 
lethargy, irrational behavior, progressive 
encephalopathy leading to coma, convulsions 
and death. ee 

Usage in Pregnancy: ‘Trimethobenzamide 
hydrochloride was studied in reproduction 
experiments in rats and rabbits and no ters 
togenicity was suggested. The only effects 
observed were an increased percentage ol 
embryonic resorptions ör stillborn pups in rate 
administered 20 mg and 100 mg/kg andin: 
creased resorptions insrabbits receiving WX 
mg/kg. in each study these adverse effects 
were attributed to one or two dams. The rele 
vance to humans is not’ known. Since there is 
no adequate experience in pregnant or lactat 
ing women who have received this drug, safety 
in pregnancy or in nursing mothers. has no 
been established. ite 


PRECAUTIONS: During the course of acute 
febrile iliness, encephalitides, gastroenteritis 
dehydration and electeoiyte imbalance, espe 
cially in children and the elderly or debilitated 
CNS reactions such at opisthotonos, convul 
sions, coma and extrapyramidal symptom: 
have been reported with and without use © 
Tigan or other antiemetic agents: In such dis 
orders caution should be exercised in admin 
istering Tigan, particularly to patients 
recently received other CNS-acting 
(phenothiazines, barbiturates, bell 
rivatives}. It is recommended t 
emesis should not be treated wit 
emetic drug alone, where possible 1 
of vomiting should be established. Pri 
phasis should be directed toward the resto 
tion of body fluids and electrolyte balance. 
relief of fever and relief of the causative dis 
ease process. Overnydration should bi 
avoided since it may result in. cerebral edenw 
The antiemetic effeets of Tigan may rende 
diagnosis more difficut in such conditions a 
appendicitis and obscure signs of toxicity du 
to overdosage of other crugs. ogee 
ADVERSE REACTIONS: There have bee 
reports of hypersensitivity reactio ] 
Parkinson-like symptoms. There have | 
stances of hypotension reported foll 
enteral administration to surgical pat i 






















There have been reperts of bl ‘i 
blurring of vision, coma, convulsions, a 
sion of mood, diarrhea, disorientation, d 
ness, drowsiness, heawache, jaundice, mi 
cramps and opisthotenos. If these oce 
administration of the drug should be 
tinued. Allergic-type skin reactions have 
observed; therefore, the drug should 
continued at the first sign of sensitization. Wh 
these symptoms will usually. disappear spo! 
taneously, symptomatic treatment may be i 
dicated in some cases: Renee onts 
NOTE: The injectable torm is intended tor intr 
muscular use only; it is not recommender 
intravenous use. ae : 
HOW SUPPLIED: Suppositories, Pediatric. 1€ 
mg, boxes of 10. Suppositories, 200 mg, box 
of 10 and 50. 4 a: 





Ampuls, 2 ml, boxes of 10. Multiple-Do: 
Vials, 20. mi- Thera-Ject®: (Disposab 
Syringes), 2 mi, boxes of 10; Capsules 2! 
mg. Bolten of 100 and 500; 100: mg, bathi 
of 100. : Coy 





— rimethobenzamide HCI) : 
forreliable control of postoperative 
nausea and vomiting 


@azea and vcmiting may seriously disrupt 
= Conese of recovery from surgery. Torn 
©, fluid and electrolyte imbalance, and 
ted digestive function are among the 
imoward consequences of unchecked nausea 
ine \omiting. 
anis a specific antiemetic-antinauseant, 
ac other indications. Its action is so 
š and gentie that patients seldom 
expesience any effect but the relief of nausea 
anc vomiting Tigan was designed to give. 
oo Sideeeffects are not unknown in 
patients taking Tigan, but these effects 
arescleom sufficient to require with- 
i therapy. (Please see prescrib- 
g infermation.) 
> Fhe mstructioa,“Tigan 200 mg I.M., 
mgb for nausea” on your patients’ 
. Chart: should help keep their recovery 
smook and unruffled by disturbances 
either fem emesis or from antiemetic 
side effects. 


IGAN  injectables 


at h : x T: Viais 
trimethobenzamide HCI) Thers-Ject® Disposable Sina 
for praw relief À *Tigan injectable forms are 


of postoperative nausea and vomiting = - contraindicated in childcon. 


Please see adjoining page for Brief Summary. 








arenteral Nutrition 






Multi-Vitamin Infusion) 


o Each 19 ce. amput or 5.cc. Concentrate vial 
provides: 

Ascorbic acid (C ~ 500 mg 
i 10.000 LU 


en 4.000 LU 





Pyri idoxine HCI | (Bs) 
© Niacinamide 


-alpha tocopheryl acetate) ; 
I e ta sodium hydroxide 180% 
nolamide 2% os preservative, 


“Vative, sodium hydrox 46 for pH adjustment, and 
n- Concentrate:as ribo- 


flavin-5-phosphate: 

Ol-soluble vitamins A. D.and-E water ‘solubilized 
with sorethytan laurate: covered by U.S. Patent No. 
2,417,299: 





Total or Supplemental 
Parenteral Nutrition 








Whenever IV nutritional support is indicated, 
total or supplemental, short-term or long-term, 


The comprehensive 
multivitamin infusion 


Contains C and B-complex 





vitamins as well as water- 
solubilized A, D and E vitamins 


BRIEF SUMMARY 

INDICATICNS: in emergency feedings - Surgery. 
extensive turns. fractures and other trauma. 
severe infectious diseases. comatose states, etc 
may provoke a “stress” situation wilh profound 
alterations n the body s metabolic demands and 
consequent tissue depletion of nutrients. As a 
result, wound healing may be mmpared. enzyme 
activity disturbed, hematopoietic tissues affected, 


- hypoproteimemia and edema may appear. conva- 


lescence is thus prolonged. 


“Im such patients M.V1. (administered in intravenous 


fluids under proper dilution) contributes optimum. 
vitamin intake toward maintaining the body's nor- 
fal resistance and repair processes. 
DIRECTIONS FOR USE: M V.I isready for imme- 


diate usé when added to intravenous infusion fluids. 


For intravenous feeding. one daily dose of 10:cc. of 
M.V.Lor 5 cc of M.V 1; Concentrate added directly 
tovnot less han 500 ce.. preferably 1.000 ce.. of 












intravenous dextrose. saline o ar infusion 
solutions... plasma. protein hydrelysates, etc. 
PRECAUTION: Allergic reactior’ has been known 
to cccur following intravenous acrministration of 
solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted = 
intravenous injection as it May gue nse to dizzi- 
ness, faintness. etc 

THERAPEUTIC NOTE: Intravenous use should be 
discontinued as early as practical in favor of an 
intramuscular or oral vilamun.presaration. if 
deemed advisable: 

HOW SUPPLIED: M.V.1~10 cc. ampuls, boxes of 
25 and 100: 

MVI CONCENTRATE = 5co. wals. boxes of 25 
Available in 100s only. 





USV Pharmaceutical Corp. 
Tuckahoe, N.Y. 10707 
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5 presentation is a combination of personal experi- 
ences, oBservations, and hypotheses concerning the 
iing and quality of surgeons made over the past 
rier cencury. The title reflects the principle theme. 
re I got on te serious thoughts, however some 
na! aneeFotes may be of interest. 

& young house officer in the late 1940s, retating 
gh different areas of surgery, including abdomiral 
ry, thorezic surgery, orthopedics, and other special- 
Was mac likea small boy at a circus, fascinated with 
e show in ach new tent to Sucha Liegi that I vni to 













Eso at ad se iby even ane emerging teld əf 
urgery soon became my first true abiding inter- 
perhaps because the area had the obvious chara#teris- 
that with precise diagnosis and an expert operative 
lent results could almost always te 
‘@ly iw proportion to the accuracy cf the 
and ‘the teehnical performance of the eperz- 





















y in the Korean Conflict in 1952, at whied 
e I was at midstream in my surgical trainiag, a 
‘ination E coincidental circumstances, renen Noe 
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3s read ‘before the 24th ‘sciontife meeting af the 
lar Society, Albuquerque, NM, June 18, 1996, 
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nearly a quarter of a century aeo, when Col Carl Hu g 


with the US Marine Corps, where, for the first 
military history, an operating theater with blood 
sia, and modern technology had been moved in 
tral zone near Panmunjon to within two to four) 
combat zane. This was also within comfortabl e 
artillery range if the truce were suddenly dissol 

To my consternation, I found that haet injuries 
still being ligated, with the predictable 50% freque 
gangrene and amputation, following the "classic stud 
DeBakey and Simeone after World War II. In Worl 
II, of course, patients seldom came to the operating room 
pie 10y to Be aces af ter sa y. n ing this: observ: 
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at this vigation of Aiea written taa By Lt d. G. i 
Spencer and associates, a group of us proceeded with repair 
of vascular injuries in the First Marine Division. Our 
vascular equipment was limited to two. bul Idog camps, 
some suture material, a generous supply of blood; and 
great zeal and enthusiasm. At the onset, I wondered 
whether the program would result in my getting a court — 
martial or a military decoration. 
Success was readily achieved, of course, for repair of an 
injured normal artery in a young Marine within two to four — 
hours after injury was certainly no complex surgical feat. 
and has subsequently been duplicated: countléss. times, S 
especially in the Viet Nam Confliet, eee 
Initial attempts to obtain more adequate vascular e up : 
ment met the familiar frustrations of administration 
bureaucracy; so I still remember with deep gr at 
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later to be Maj Gen Hughes, visited us so 


_ equipment with some consternation, promptly going out to 
his jeep, and from the glove compartment removing two 
Potts arterial clamps. These were promptly placed under 
lock and key, for we had been unable to procure such 
_ treasured items through official channels for the previous 
several months! 

Going now to more serious thoughts, a primary respon- 
sibility of our two vascular societies is the quality of 
cardiovascular surgery, first in residency training and 
later in surgical care of patients throughout the world. In 
these rapidly changing times, the readiness to adapt to 
new developments and new problems is crucial for any or- 
- ganization to remain effective. The “adapting to new 
events” contrasts, of course, to continuing to function in 
_ the same way year after year. A dominant theme in the 
thoughtful essay by John Gardner a few years ago’ was the 
automatic, built-in obsolescence of organizations. He spoke 
primarily of corporations, but his analysis can be applied to 
any organization. 

have selected three characteristics of surgeons to 
liscuss which seem of particular importance. These include 
residency training, dexterity, and the capacity for deci- 
sion-making and deductive reasoning. I will briefly 
omment on the first and second of these before consid- 
ng the third in more detail. 

Residency Training 


ie Required.—I will make only a few brief remarks 
bout residency training, since this has been the subject of 
many discussions. Becoming a skillful clinical surgeon 
requires a long period of training, probably five or more 
years. For reasons that are not clear, the concept of 
_ shortening residency training has not yet been productive.” 
After completion of a residency, partly because of the long 
jours required in professional work, surgical leaders of 
competence and skill often become virtual nonentities in 
the civic and social affairs of their community. Needless to 
„say, a tolerant and understanding wife is crucial to a young 
surgeon’s career, often referring to her husband as a 
“nonresident father.” 

‘The observation of the importance of sustained hard 
work has been emphasized by several past leaders in 
‘medicine, including Dr Alfred Blalock in his presidential 
_ address to the American Surgical Association in 1957’ and 
the familiar quotation of Sir William Osler that the magic 
word to the solution of many problems was simply 
sustained “work.” 

With the mounting importance of social, economic, and 
political issues, in which most of us are amateurs, our 
limited experiences in these fields is becoming increas- 
ingly serious, with no clear golution in sight. This problem 
n well expressed in several presidential addresses 
with the suggested responsibility to tithe one’s time for 
-work with regional or national issues unrelated to one’s 
own surgical activities. 
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the US Army was investigating arterial repair with sur- 
gical research teams. He was most complimentary, and I- 
always remember his generosity in looking at our meager ~~ 
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Periodic Evaluation.—In the past ten years at New York 
iversity, we have repeatedly considered different 


aspects of surgical training, attempting to develop a- 


semiquantitative method of evaluating ar individual's 
ability as he progresses through a residency. The evalua- 
tion form shown below was developed by our faculty over a 
period of some time: 
House Staff Evaluation 
I. A. Intelligence 
B. Knowledge of surgery and current. literature 
C. Judgment (ie, elective decision-making) 
IL A. Operative ability and dexterity 
Ill. A. Relationships to colleagues and nurses 
B. Decision-making under stress 
C. Drive and stamina; work habits 
At periodic intervals, different characteristics are scored 
on a 1 to 4 basis (1 = outstanding; 2 = good; 3 = average; 
4 = poor). This is basically an experimental technique, 
whose value is to be determined over years of observation. 
A basic question is whether certain defects «an be detected 
at an early stage and corrected with special training, 
rather than training all residents in a uniferm “lock-step” 
fashion. 
Of particular emphasis is this item: “decision-making 
under stress.” The ability to make correct decisions under 
stress, of course, is especially critical for the cardiovascular .: 
surgeon. Such experiences cannot be designed in a resi- 
dency program, but will spontaneously arrive with emer- : 
gency complications, trauma, and similar instances. To 
measure this, however, as such events can neither b 
designed nor predicted, requires the collection of observ: 
tions from a wide data base. I single out this feature for 
particular emphasis because more than oace I have seën 
individuals observed for some years with many abilities, — 
but ultimately found to function inadequately during 
clinical instances of severe stress. This is an important 
emotional characteristic of the potential surgeon; so recog- 
nizing its presence or absence at an early stage would seem 
important. It is partly referred to in the familiar quote of- 
President Harry Truman: “If you can’t stand the heat, stay — 
out of the kitchen!” es 
Operating Room Considerations. Another feature related _ 
to house staff training is decision-making in the operating — 
room. One point to be emphasized is that few activities in 
an operating room are neutral. Activities in an operating — 
room usually either help an operation or hinder it. This is 
especially true with decision-making after unexpected - 
events or human error. A familiar analegy often used in 
our operating rooms is that the degree o? concentration is 
similar to that used in landing an airplane. Convivial 
conversation describing events not related to the procedure 
may be interesting, entertaining, or informative, but- 
unless it facilitates the performance of a procedure, it 
automatically detracts from concentration and lessens the 
likelihood of making a correct decision, especially with 
unanticipated circumstances. 


7 Dexterity 
I would now like to discuss briefly a second important 
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f aniline dexterity: 


è peeing room, while the aek is 


-mmeone operating with great dexterity, but performing 


tae wrong procedure! The frequency of the preblem is 
ten beard with the familiar question that an individual is 
bright, inteligent, well-trained, and seemingly competent, 
bat, “Can Ee operate?” Although this presentation is 
rimatily ecncerned with decision-making and deductive 
soning, afew observations about dexterity may be of 


uet dexterity can be taught and how it should be 
n awesidency program are both debatable ques- 
ut certain characteristics seem significant. Dexter- 
orimarily an expression of an eye-brain-hand 


use cf a typewriter, the playing of musical instru- 
nts, saa different tonne of ene Tey an 


eati ete same ielo again and again. This ardien. 
e of the same action repetitively soon evokes an auto- 
tic reflex that greatly facilitates performance. Hence, 
familiar emphasis on regular practice at the piano if 

is ‘te play well. 
Another characteristic of dexterity is the wide variation 
unong: indiveduals, ranging from the technically inept to 
he unusually gifted person like the 18-year-old who wins a 


SURGICAL CAREER 


40 Years (Age 25-65) 


38-40 years 
Charcal Practice 


j olf tourtiamentt in his first year of compe 
In our residency programs, - in which Fre 


experiesees are with a patient. Bee 0 opportunitic 
repetitive practice are limited, usually depending on 
number of operations being performed over a u 
time. ; 


and ae not yet encountered a surgeon who, 
decadesof experience, had any pertinent data abou 
dexterity can be taught. Personally, I am convince 

the impertance of dexterity has been far underesti 

in our carrent residency programs, and many of the poo 
results in cardiovascular surgery stem from. this fa 
future years, we may well look at our present me 0 
teaching as incredibly primitive. 

What is lacking is a convenient method of ree 
surgeon is somewhat like a concert pianist wh 
never touch a piano except when on stage. The a 
laboratory has been used for teaching, but it is 
difficult,and expensive. With the increasing availabilit 
kage equipment, so widely used in professing thl 


a laboratory, the ability to perfore. routine. Si 
maneuvers, such as knot-tying, clamping with ah 

or performance of a bowel or vascular anastomos 

be recorded on tape, a definite repetitive practice 

followed, and then subsequent performance record 
comparison. This, of course, is speculation for fu 
investigation, but I believe it is an important area 
serious concern in future training, especially for cardiovas- 
cular surgeons. ; 


Deductive Reasoning 


I haveselected deductive reasoning, the capacity to le 
from experience, as the dominant theme of this address, 
for hopefully this is an educational process that can 
continue: throughout one’s surgical lifetime. oe, 

An illustration of deductive reasoning is the acronym 
SODA, summarizing guidelines by which the competence 
of a surgeon can be expressed. The acronym represents the 
speed with which the surgeon can make pertinent observa- 
tions, appropriate deductions, and act accordingly. Like 
many things, this is easily said, but difficult to achieve: 


I read with some interest many years ago a description 


Acquisition of Knowledge 


Kindergarten 
Collection 
of data 





High school 


Postgres i 
Hypothesis fn 


Experiment 





History, 
physical 
examina: 
tioa, lab- 
oratory . 
tesis 
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Fig 2.—Mortality-morbidity conference held at Bellevue Hospital in 1967. 


Fig 3.—Mortality-morbidity conference held at Bellevue Hospital in 1976. 
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cge te ment in which someone stood eh 
rnaticna. bridge expert Charles Goren for t 
watched him wi in the tournament. He conelud 
disg 



































al residency comprise one 12% to 17% ar the 
reer, Clearly a a large part of education, especially in this 
» of rapid obsolescence of knowledge within a few years, 
heuld be in the postresidency years. This seems partieu- 
‘ly sigrifieant to me, for over 90% of the operations I 
erent y perform simply did not exist when I finisted my 
deney! 

. second reason for emphasizing deductive reasoniag, 
‘isior-making, or critical thinking, all v rtually 
jonyms fera similar intellectual process, is showa in the 
jle, Hlusteating five stages in the development of new 
‘ledge. These imclude the basic data on a subject; 
tich of new data; formulation of a hypothesis; corre- 
noc the new data with the preexisting data; design of 
periment to test the hypothesis; and, finally, an 
sis of she experimenzal results to confirm or refate 
hypothesis. This, of course, is the scientific method 
rmpkasis, I comstructed an imaginary metaphor, 
ng this process with the traditional four stages in 
cam education, starting with kindergarten and grade 
land ovogressing to high school, college, and, ulti- 
ly. pos:graduate education. 

dvanzes in clinical medicine fit into the same imagi- 
y ‘metapaor. Basic textdook data on a subject paral els 
kindergarten- grade sckool level of knowledge. Cne may 
Ass the subject with great clarity, but functionally ene 
ir. kindergarten! New data appear with a patient 
re found by the history, physical examination, end 
tory studies. From these data, a hy pothesis is 
structed in medicine termed a “diagnosis.” Actior is 
urdertaken, termed in surgery “an operation.” Firal- 
theeperztive result indicates the validity of the diagno- 
H he clinical surgeon has the opportunity to ase 
ellectual process with his operative experieace 






















Unt gradedt e e jestion comes eama fom 

inieal experience, supplemented by reading surgieal jcur- 

als and atcending annual scientific meetings. Mest jcur- 

and meetings are focused on presenting new data that 

or may. not be correct. Subsequent application of sach 

tc Zutare patients, with analysis of the enswing re- 
, is. an individual intelectual process, not wel! taught 

understood, but eracial to the dev elopment of clin-cal 

scelleace end application of new know ledge. 

Over the past twe decades, four activities that I have 

cund very helpful in the development of deductive 
asonng aré shown below: : 

. Imperfect results. more educational 

n of imperfeet. result: 

a D agnosis 
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These will be considered in the following sections. 


The Weekly 
Mortality-Morbidity Conference 


Over the past 15 years, I have found the weekly mortal- 
ity-morbidity conference to be one of the most importan 
educational features of an institution. Much of the t 
nique I learned from Ben Eiseman during our pleasan 
years together in Kentucky and have subsequently devel 
oped this conference in detail during my ten years at New 
York University. 
The conference has clearly stood the test of time of 
past decade, fer each year with our graduating surgica 
residents we review in detail their experiences of what was- 
helpful and what was not. This conference is consistent 
rated as probably their single most valuable educatio: 
experience. Though admittedly uncomfortable at times 
the almost uniform admonition is that the conference 
remain rather firm and “tough,” neither sareast 
humiliating, but certainly no platitudes or “cover-ups.” T 
conference is held regularly each week at 4 PM on Thursday. 
One former resident told me that even three years after: 
completing his training, on Thursday afternoons at about 2 
pM he wotild regularly get some peculiar visceral discon - 
fort! 
The format is a simple one. All patients devalo 
significant complications or deaths among our three 
tals, including both private and ward cases, are repo 
a central office with a narrative description : 
sequence ef events, with reports varying in length 
third to an entire page. These reports are compiled 
and duplicated so that each person attending the conf 
ence may-collect a personal copy as he enters the conf 
ence room. An “open door” policy is followed, with 
everyone.on the hospital faculty, including nurs 
students, being welcome. Attendance is uniformly. ; 
more than 100 people, usually standing room only: The 
surgeon who operated on the patient presents the case to 
the group, while a moderator, usually myself, guides. 
questions and comments between the surgeon and the 
audience (Fig 2 and 3). Not all cases are discussed, but 
those of most teaching value are considered. The confer- 
ence usually takes an hour, covering six to eight cages: =. 
The four principles mentioned previously. guide the 
conference. The first is that a poor result, or fatality, may 
be more educational than a patient who recovered unevent- 
fully. Hence, the sharing of one surgeon's misadventures 
can be mutually edueational for everyone concerned. The 
second principle, perhaps the most important, is that if the 
preoperative diagnosis had been correct, an imperfect 
result might have been due to an error in planning and 
performance of an operation or to a faulty concept about’. 
the management of the disease. To repeat in simplistic 
terms, with an exact. diagnosis, valid concepts, | 
properly performed operation, a good result sho 
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expected. here are numerous exceptions, of course, to t 
eneralization, and the numerous exceptions are importan 





problems, but these are the guiding principles of the case 
discussions. 
Perhaps the most significant experience is when an 
imperfect result follows an operation that was well done, 
suggesting that one of the basic concepts used in planning 
the procedure may be faulty even though it hac been used 
with apparent suecess for several years. The analytical 
process is then in two steps, first to attempt to decide 
which concept may be faulty and second, if possible, to 
design a future experiment to test the valicity of the 
hypothesis. 
- This- naturally leads to the third basic prirciple: that 
_- analysis of an imperfect result must culminate in the most 
plausible hypothesis consistent with the pertinent data. 
This newborn hypothesis may be something unheard of, 
even bizarre, but must be the best one explaining the 
pertinent data of the case. 
_. The fourth general principle is that the process of serial 
decision-making is analyzed in detail as opposed to “what 
you should have done.” The discussion often culminates 
: with the question, “What did you learn?” or “What are you 
going to do differently next time?” 


The Surgical “Cookbook” 


-Á second technique I have found of great value in both 
decision-making and deductive reasoning has been the 
i onstruction of a personal series of surgical “cookbooks.” 
These have gradually evolved since my residency days at 
opkins more than 20 years ago and are regularly 
reviewed, briefly or in detail, before each operation is 
_ performed. The jargon term “cookbook” evolved from my 
| loyal office staff, as this essentially describes “How I do 
_this operation,” somewhat analogous to “How I bake a 
cake.” These books are binders that I can add to and 
L enlarge with cumulative experience. 
The format is a simple one. After each operation, when 
he operative report is dictated, a separate comment is 
dictated about what significant points were learned, espe- 
dally what might be done differently the next time. If the 
_ procedure was uneventful, with no new ideas or modifica- 
- tions, only a simple notation is made. Conversely, if a poor 
result occurred, the narrative description is much longer. 
: The books are indexed by the title of different oper- 
ations, and each part is divided into two sections, one 
representing experiences with specific patients and the 
other a detailed narrative description of the different steps 
in the performance of an operation. 
‘The components of a complex operation, such as repair of 
tetralogy of Fallot, may be divided into 10 to 15 sequential 
_ steps, with two to five essential features in each step. If 
each feature i is symbolized by a single word, essential steps 
ofan. operation can be readily reduced to a series of chains 
of symbols, varying from six to ten chains containing 30 to 
<40 symbols. These are committed to memory, with review 
ee frequently enough so the essential 30 to 40 sym ols repre- 
senting key features of an operation can be reviewed 
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to emphasize in these times of increasing medicolegal _ 





onds at some time during the day 


preceding th operation. The sheer memerization feature 
ds crucial, as opposed to simply seanning one’s notes, with 
-the ability to envision the chain of symbols rapidly, like 


quoting the alphabet. With these basic features. firmly 


~memorized, decision-making. at operation, especially with 


unexpected events, is greatly augmented. 
The facility with which the mnemonic process of memo- 


‘rizing 30 to 40 steps in an operation facilitates decision- 


making is at times astonishing. It may be analogous to the 
storing of data in the data bank of a computer; so decisions 
are much like a photoscanner that analyzes the data stored 
in many different memory cells. ' 

A second benefit from surgical cookbocks is the use of 
the same hypothesis discussed with the mortality- 
morbidity conference. With a correct diagnosis, a poor 
result or death might be due to an error iw technique or an 
error in concepts. Clearly, an operation: that helps ‘the 
patient more than the surgical stress harms him should. 
result in survival. More bluntly stated, if a patient comes to. 
the operating room alive, he should leave that way. Excep-. 
tions, of course, can be quickly quoted, but this is: an 
important premise for analysis. A somewhat extended 
analogy of this metaphor that I have quoted several times 
is that, with the current safety of valve prostheses, if the 
basic disease is simply valvular stenosis or insufficiency 
without significant disease in other organ systems, the 
only fixed contraindication to operation is “absence of 
breathing.” 

A most significant experience may be when “the opera- : 
tion was well done, but the patient died!” A comfortable | 
intellectual mistake is to assume that “the unavoida 
stress of the operation was simply too muck for the heart : 
stand.” This unfortunately blankets any subsequent. 
analytical process. Certainly, in this age of increasing- 
medicolegal concern, the concept of adverse results being 
avoidable can be grossly overdone. This is especially true: 
because the causes of most diseases of man, atherosclero-.. 
sis, cancer, and hypertension, are yet unknown, but the 
analytical process of possibly creating a new concept is an 
important one. 

A productive analysis is to examine the different 
concepts underlying the operative procedure, such as the 
method of myocardial preservation during: an aortie valve 
replacement, and consider whether one ef the concent, s 
even though used for years, may be faulty. 

In the past 15 years, several major changes in nepis 
have evolved from this analytical process. In- some. 
instances, constructing the most plausible hypothesis has 
continued intermittently for weeks or months, construct- 
ing not only a hypothesis, but ideally an experiment to test 
its validity. As Maloney‘ stated in his Gibbon Lecture at 
the American College of Surgeons last year, a key feature 
in designing a scientific experiment, be it in the operating 
room or the laboratory, is to decide exactly what question is 
to be answered. 






Research 
Research i is perhaps. the most ee gale and certainly 
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needs no amplification. 

p esidency training programs, however, the seope 
extent of research varies widely, partly reflecting the 
atier in attitudes about its importance in training. 
wing participated in a namber of training programs, six 
actua’ count, in which the emphasis on research varied 
. widely, | am strongly convinced that research, either on a 

clinical or-experimental level, is an essential component of 
idency training, especially as a method of teaching 
ductivereasoning. Unless the habit of eritical thin king is 
_. acquired curing the years of residency training, it seems to 
-be selderm acquired at a later date. 
Surgical Literature 
The critical reading of surgical publications is yet 
other method for learning deductive reasoning, though 
ficult. tc teach. Perhaps the most important concept, a 

iculary familiar one to many of you who have done 
itorial work for different journals, is whether the conelu- 
à saper aresupported by the data presented or do 
simpy represent the unsupported opinions of the 








Conclusions 
is presentation has reviewed observations and hy- 





 potheses _ temming tom expériences with sur cal 
~ training over the past 25 years. In these times of rapid 
l ; ; “changes, a restructuring of our scientific organizations is. 
2 in this pig The i impo: a mee of- 
he development öf new knowledge is obvious 


50 Years Ago 


in the Archives of Surgery 









Extracranial Aneurysm of the 
Internal Carotid Artery 
Nathan Winslow, MD, Baltimore 


(Arch Surg 13:689-729, 1926) 


In conclusion I cannot impress on the profession too forcibly 





















obviously. going to be necessary, both for teaching and 
education, as well as to respond to numerous new social and 
economie issues. : 
Our organizations evolved as pleasant, convivial: serial 
meetings in which we exchanged experiences with one. 
another, with no object other than mutual self-education 
and then went home to return next year. We seldom had 
the necessity to act collectively and even more rarely 
needed to influence anyone else. ; 
Now with the numerous changes evolving, such as 
increasing emphasis on postgraduate education, ree 
cation, manpower requirements, voluntary monitori 
and the burgeoning medicolegal problems, a restructuring 
of our organizations to respond to these new challenges $ 
clearly necessary. 
Deductive reasoning is such a eitie process i : 
initial approach to any such problem I have selected it for 
the principal theme in this presentation and hope that you 
will find these observations useful in the times ahead. 
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that aneurysm of the internal carotid artery in its cervical portion 
is not the rare lesion that it once was thought te be; that it is not a 
benign lesion, as the many catastrophes related in this study bear 
witness; that the operative attack offers a fair percentage of 
cures, while pacific management of internal therapeusis is almost 
invariably followed by death. While spontaneous cure may oceur, it 
is unusual, only one instance in this series being so recorded. A 
sufficient number of observations have been placed on record to 
serve as a warning to physicians that a unilateral lump in the 
throat may be an aneurysm and should so be regarded until proved 
otherwise, if unfortunate disasters are to be avoided. It is far 
better to be careful than to be sorry afterward and to repent at 
leisure a hasty act. 
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On the surgical service 


Mixed infection’ m 





ay not 








*due to susceptible strains 
of indicated organisms 


DISODIUM CARBENICILLIN 
tom, 2-00, 0m, and 10-0m vials 
for treatment of 
infections due to anaerobes 
and gram-negative aerobes’ 
with one antibiotic 


*susceptible strains of indicated organisms 


ions: Primarily for ‘treaiment of infections due to susceptible straias of 
inosa, Proteus species (particularly indole-positive strains), 
“Escherichia coli. Clinical effectiveness has been demonstrated in the 
ectiens when due to thase organisms: Severe systemic infeczions 
ia, neluding meningitis due to Hemophilus influenzae genitouri- 
infactians including those due to Neisseria gonorrhoeae, Erterobecter, 
etecoccas faecalis (enterococcus); acute and chronic respiratory infec- 
pected chaical improvement has been shown, bacteriologic cures cannot 
in patients with chronic respiratory disease and cystie fibresis); 
alscuoardectons. Also indicatec in the following infections dueto suscep- 
naerob:c bacteria: Septicemia lower respiratory tract infectioas sueh as 
ma, anaerebic pneumonitis and lung abscess: intra-abdomina’ infec:ions 
as peritoritis and intra-abdominal abscess (typically resuting from 
obic-erganivms resident is the normal gastrointestinal tract); irfections of 
and genital tract such as endometritis, pelvic infemmatory 
e. pelvic apscess and salping:tis; skin and soft-tissue infections. 
igh ind-cated primarily in gram-negative infections, activity against gram- 
ve-orgausras: should be kept in mind when both gram-positiveand gram- 
anisms are isolated (see Actions). 
ections due to certain suscaptible strains of Ps. aeruginaze, clinical 
cacy may be anhanced’by combined therapy with gentamicin sulfate «+ full 
: her eutic dosages (see gentamicin sulfate package insert) 
í Dı herapy sensitivity testing should be repeated frequently to detect 
ssib & emergence of resistant organisms. 
Crganiems found to be susceptible in vitro include: GRAM NEGATIVE 
NISMS As..aeruginosa, Proteus mirabilis, Pr. mor gani, Fr. retgeri, 


se Enterebacter spp, Salmonella spp, H. influenzae. Neizseria 

; p; and Fusabactorium spp. 

CEITIVE ORGANISMS — Staphylococcus aureus (non-penicibinase: pro- 
Staph. albus, Diploceccus pneumoniae, beta-hemolytic steptecacci, 

ecalis, Clestridium spo, Peptecoccus spp, and Peptostrep- 


: synergism: between Geopen and gentamicin sulfate has 
p demonstrated for certain strains of Ps. aeruginosa. 

ay emerging pat'ogenic strains of #erellea, Mima, 

tei; and Serratia have also shown jn vitro susceptibility. 


fe presence of panicillinase. Most K/ehsiella 
ap esstant. Some strains of Pseudomonas have 


: le ie h “history ef penicillin ine sensitii reactions = 
„experienced severe hypersensi? zivity reactions when treated. a 


with a cephalosporin. Before therapy with a penicillin, careful inquiry should be 
made concerning previous hypersensitivity reactions to penicillins... 
cephalosporins, and other allergens. If an allergic reaction occurs, appropriate 
therapy should be instituted and discontinuance of carbënict lin therapy: 
considered, unless the infection is life threatening and only amenable to ¢ 
benicillin therapy. The usual agents (antihistamines, pressor amines, and. ; 
costeroids) should be readily available. 
SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE E 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVE 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATE: 
Usage in Pregnancy: Safety for use in pregnancy has not been establi 
Precautions; As with any other potent agent, it is advisable to check period all 
for organ-system dysfunction, including renal, hepatic, and hematop 
systems. during prolonged therapy. Emergence of resistant organisms, such 
Klebsielaspp and Serratiaspp, which may cause superinfection; should be kep 
mind. Each gram contains 4.7 mEq sodium: in patients where sodium restriction: 
is Necessary, such as cardiac patients, periodic electrolyte determinations and. 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia ñas been reported: periodic serum potassium determinations: 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxi 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with 
suspected primary lesion of syphilis should have darkfield examinations: before 
treatment. In all other cases where concomitant syphilis is suspected: monthly- 
serological tests should be made for a minimum of 4 months: es 
intramuscular injections should be made well within the body. of a relatively- 
large muscle (not into the lower and mid-third of the upper arin and aspiration 
is necessary to help avoid inadvertent injection into a blood vessel, Intravenous. 
infusion should be given as slowly as possible. Reconstituted solution should: 
be discarded after 24 hours if stored at room temperature, after 72 hours. if 
refrigerated. The maximum recommended dose is 40 gm per- day: < 
intramuscular injections should not exceed 2 gm per injection: 
Adverse Reactions: Hypersensitivity Reactions—~Skin rashes 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro 
intestinal Disturbances—Nausea. Hemic and lymphatic 
Systems— Anemia, thrombocytopenia, leukopenia, neutropenia; 
and eosinophilia. Blood, Hepatic, and Renal Studies-—SGOT-and 
SGPT elevations have been observed, particularly in children: To 


date, no clinical manifestations of hepatic or renal-disdtders Rave: 


‘been demonstrated. CMS—Convulsions or neon ir 
titability could occur with excessively high serum levels, Other- 


Pain at the site of injéction, rarely accompanied by induration: in 


uremic patients receiving high doses: (24 gm/day}, hemorr 
“manifestations associated with abnormalities of coagulatio 
“tests, such as clotting and prothrombin time. Vem fritation and © 
- Phlebitis—| Particularly when undiluted solution is mjectep directly 
anto the vein. 

How Supplied: Available in l-gm,-2-gm, Sgm; and 10: Lam via 
Pon prescribing or administering, see —patkage ‘ilar 
ar P 5 
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Aki Wakabayashi, MD, John E. Connolly, MD 


OR review of the literature suggests that paraplegia asso- 
_ elated with thoracic aortic surgery is preventable if intraoperative 
hypotension is eliminated, the distal aorta perfused adequately, 
and the intercostal arteries below T-8 level preserved. A surgical 
technique has been developed that leaves the posterior aortic 
- wall, preserving the intercostal arteries below the level of T-8, 
; ‘and interspersing a diagonally tailored prosthesis with the aid of 
left: atrial-to-femoral arterial bypass without heparinization. 
Seven patients with extensive aneurysms involving the entire 
& descending thoracic aorta were operated on successfully by this 
technique without neurological complications. 

(Arch Surg 111:1186-1189, 1976) 


n spite of improved surgical techniques, paraplegia 
continues to be a serious postoperative complication 


rd “and the division of intercostal arteries 
load to the cord appear to be the major etiologic 


rder to understand the pathophysiology of ischemic 
cord injury, it is necessary to clarify the segmental 
e blood supply to the spinal cord. The majority 
adicular arteries in the embryo regress to where 
to eight radicular arteries remain in the adult.” The 
of the anterior spinal artery, which supplies 75% of 
he blood to the cord,‘ is extremely narrow in its middorsal 
region, and blood flow through this portion is insufficient 
to maintain the integrity of the lower spinal ccrd if the 
ewmental. blood supply to the dorsolumbar region is 
permanently. interrupted.‘ The dorsolumbosacral region 
xtends from T-8 to the conus terminalis. In 50% of 
patients, the main arterial supply of this portion of the 
_cord is derived from the artery described by Adamkiewicz,’ 
which he referred to as “arteria radicularis anterior 
magna.” This artery is usually single and arises from a left 
ntercostal artery in 80% of individuals. In 85% of patients 
t reaches the cord accompanying a nerve root between T-9 
and L-2. In the remaining 15% of patients, it arises 
between T-5 and.T-8. However, when the origin of the 
: _ Adamkiewicz : artery is high (T-5 to T-8), the supply to the 
anterior. spinal artery is supplemented by a vessel that 
arises: in the lower part of the dorsolumbar region.’ There- 
7 less likely that division of intercostal arteries 
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above T-8 will result in paraplegia. It has been our- 
observation in patients with chronic dissecting aneurysms 
that the posterior aortic wall is usually spared. from — 
dissection if the intercostal arteries are patent. If the 
posterior wall is involved, the intercostal arteries are 
already thrombosed. > 
Based on this knowledge of the arterial supply to the 
spinal cord, we hypothesized that the posterior aortic wall. 
below the origin of D-9 must be preserved to prevent’. 
paraplegia. In addition, the prolonged period of aortic 
cross-clamping necessary to resect and graft extensive 
thoracic aneurysms requires some form of circulatory: 
bypass of the clamped aorta. Our preferred bypass consists. 
of a nonthrombogeniec left atrial-to-femoral artery shunt 
(HL-LHB), which will be deseribed. 


PREPARATION OF HL-LHB CIRCUIT 


An HL-LHB shunt consists of an arterial cannula (18 or 20 F), a 
left atrial cannula (external diameter 9.2 mm, wall thickness 0.1 
mm), two connectors, and vinyl tubing. The entire set is coated 
with polyurethane polyvinyl graphite and sterilized with ethylene: 
oxide gas. The circuit is assembled and primed with lactate 
Ringer solution. After the tubing has been filled, the open ends. 6 
the tubing are immersed in lactated Ringer solution and. thi 
midportion (1.27 cm in size) is placed inside a roller pump h 
housing. The pump is then run at varying speeds:until all bubble 
have been expelled from the tubing, after which nonerushing 
clamps are applied to both ends. 


SURGICAL TECHNIQUE 


The patient is placed in the right decubitus position, the pelvis’: 
being fixed at 45°. Arterial catheters are inserted into the right- 
radial and femoral arteries for continuous monitoring of proximal | 
and distal arterial blood pressures. The pleural cavity is entered 
through a fourth intercostal space using a standard posterolateral — 
approach. Another incision through the seventh intercostal space = 
is added through the same skin incision to expose the distal portion : 
of the descending aorta. ue 

The pericardium is opened longitudinally, anterior to the i 
phrenic nerve, and the left atrial appendage is exposed. A purse- 
string suture is placed on the left atrial appendage. The append-. 
age is clamped, incised, and the atrial cannula is inserted into the. 
left atrium (Fig 1). The cannula is then positioned so the entire 
length of the lathed portion of the cannula is inside the left atrium: 
Then a heavy silk tie is placed around the appendage, below the. 
purse-string suture. This must be done precisely, because any A 
needle holes below the ligature may suck air and‘cause embolism. = 
The cannula is then filled with heparinized normal saline solution ms 
(1,000 units of heparin sodium in 500 ml of saline) and air is 


















-removed through the side arm of. the cannula. 


The left common. femoral-artery is exposed and the arterial 


-cannula is inserted into. the proximal femoral artery through a 
“transverse arteriotomy and filled with heparinized saline. The 
“distal femoral artery is cross-clamped_ during. bypass. The atrial 
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istal to othe lett common aera artery and the left 
tery are cross-clamped. The bypass flow rate is 
usted to i ae mean s blaon pressures messured:; in the radial 


p “upper pertion of the nnn ae sortie: aneurysm as ae 
sod, {ae acrta is transected proximal to the beginning of the 
2 yem. Aavoven Dacron graft is then anastomosed, eré-to-end 
he proximal aorta. Through the lower thoracotomy dseventh 
repce), enextra-long clamp is then applied diagonaEy across 
gora from the diaphragm anteriorly to the leve of T-T 
steriorly (Eig 2). The intercostal arteries T-2 to T-5 are davbly 
i d and d-vided outside the aneurysm. The intercostał arteries 
T-7 zye temporarily controlled with bulldog clamps. The 
then excised obliquely and the false lumen is oblicer- 
reand-over suture. The distal portion ef the graf: i 
ionel to match the dbliquely cut aorta and anastomosed i 
cus stature (Fig 3) The clamps on the intercostal arteries 
the distal aorta are released to fill the graft with blood ane to 
for hemostasis, after which the proximal clamp is promptly 
ased to avoid stagnation and clotting. The graft is covered 
pleura if available and the chest closed in routine feshios. 


CLINICAL DATA 


Since cur last report,’ Zour additional patients were 
erated on asing HL-LHB, bringing our total experience 
patients. Nine of these 37 patients had extensive 
urysins involving the entire descending aorta. E ght of 
ine petients had chronic dissecting aneurysms, and 
ad mukiple inflammatory aneurysms involving tie 
descending aorta. The conventional teecaniqae 
out preservation ef the posterior wall and lowsr 
rcostal azteries was employed to replace the entive 
“en ding aorta in twp patients, in one of whom para- 
jleg velcped, as reporzed earlier.” In a subsequeat 

res of saven consecutive patients (Table) the tecknique 
posterior wall preservation as described here was used 








































































This isfigure may increase E 
n the entre deseending aorta is replaced. Recently, 


10. 


Cr sford aad: Rubio” reviewed thel r own cases as fella as 
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the cireu t, HL-LHB is started at a minimal flow 
l/min. The flow should not be reduced peo Oils 
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below purse-string suture to prevent air embolism. 








failed to prevent paraplegia. They recommende: 
simplified operative technique without shunting, ` 
ance of heparin administration, adoption of conservat’ 
operations including patch grafts, lateral aneury 
rhaphy, and anterior hemicircumferential replaceme! 
lumbar or intercostal arteries when a long segment o 
descending aorta is to be resected. They cross-clamp 
descending aorta in one patient for 64 minutes’ 
shunt with no subsequent neurological complicatio 

Since the publication of Eiseman and Summe 
many reports describing postoperative paraplegi 
appeared in the literature’ ">" Hypotension du 
rupture of an aneurysm, extensive resection of th 
scending thoracic aorta, and prolonged cross-clamping of 
the descending aorta without a shunt appear to be the 
major causes of paraplegia in these reported cases. Cole 
and Gutelias" reported on a patient in whom paraplegia 
developed, and who died following aneurysmectomy of the 
descending aorta performed with the aid of left subclav- 
ian-to-femoral arterial bypass. These authors recom- | 
mended that the left subclavian artery not be cannulated 
for bypass because of potential interference with the blood 
supply to the cord. ' 

Killen et-al'* studied the incidence of spinal cord injury: 
following mobilization of the aorta in dogs. In experiments 
in which tke left subclavian artery was ligated, neurolog- 
ical deficit:developed in none of ten animals with ligation 
of proximal intercostal arteries, whereas neurological defi- 
cits developed in 17 of 20 animals after ligation of all 
intercostal arteries. When the left subclavian artery. was 
not ligated, none of five dogs had neurological deficits 
after ligation of all intercostal arteries. 

Fried et 2!’ ligated the major thoracolumbar spinal eo 
arteries im monkeys. In five of ten: animals minimal 
weakness developed in the lower extremities after ligation 
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tion of aneurysm. 


: ‘Patients Undergoing Resection of Extensive Troracic 
‘Aneurysm by Left Atrial-to-Femoral Artery Shunt With 
Preservation of Distal Posterior Aortic Wall 


pe Patieni/Age, 





Duration of 
Bypass 

2 hr, 30 min 

1 hr, 10 min 


Type of 
Aneurysm 
Chronic dissecting” 

hronic dissecting* 
Chronic dissecting* 
Ghronic dissecting* 
» Chronic dissecting* 
ease dissecting* 


Outcome 
Alive and well 
Aliva and well 
Aliv2 and well 
Alive and well 
Alive and weil 
Alive and well 
Alive and well 


cS “DeBakey type IH. 


of the Adamkiewicz artery. In four of nine animals, 
minimal neurological deficit developed following the liga- 
tion of the anterior spinal artery just proximal to the 
junction with the Adamkiewicz artery. When the anterior 
spinal artery proximal to the junction with the Adamkie- 
wiez artery as well as the Adamkiewicz artery were 
ligated, paraplegia developed in.geven of 11 animals, two 
vere, one moderate, and one with mild paresthesia. This 
idy may indicate that ligation of the Adamkiewicz 
ry alone may result in only mild neurological damage, 
; is combined with the interruption of the proximal 

j anterior spinal artery, as would occur wen E AREA cross- 








atemos] arteries and thë lef- subclavian 
; none showed paraplegia if two pairs of 
: spared. In four dogs, the thoracic 
eplaced with an aortie homograft 
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Fig 3.—Note diagonally fashioned distal end cf completed ae : : 
(P. A., pulmonary artery). a 





using a left subclavian-to-femoral artery shunt, An elip- 
tical segment of aortic wall containing two pairs of inter- 
costal arteries was preserved and anastomosed to an oval 
opening made in the side of the homograft. The first three 
operations were terminated by extensive bleeding from: 
the suture lines, but the last dog survived without signs of 
neurological injury. 
Our technique described in this article can be utilized 
without difficulty with the aid of left heart bypass without 
heparinization, which permits ample time for extensive . 
anastomoses. Although the number of patients in this 
series is still small, we believe that our technique protects 
against the two basic causes of paraplegia, namely, int 
operative ischemia to the cord and preservation of vi 
intercostal arteries, and can be performed with only 20. to 
30 minutes of additional time for long anastomosis: Be 
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Discussion 


TANLEY SRawrorp, MD, Houston: It is my opinion that the 
prevertion of paraplegia is preservation of cord bleod 
beliewe the bypass is unnecessary in any case, but that 
ent or preservation of the intercostal artery or the 
artery ot both is mandatory both in operation for aceste 
tion and in patients whose entire descending thoracic aorta 
abdomina aorta are replaced, either under chronic er acute 
: tances, Preservation of the intercostal arteries, on the 
other hand. is 30t necessary in chronie aneurysms of the descerd- 
thoracic aorta; I have replaced 25 aneurysms involving the 
entire deseending theracie aorta without shunt and witheut 
rvation cf intercostal vessels, and in no patient did para- 
develop 

ANK C.-Seencer, MD, New York: The hazard of paraplegia 
wing operations on the thoracic aorta seems to be influenced 
it least five factors. The first is anatomical, depending on 
» the critial artery tc the spinal cord arises, once termed the 
den sper” sy Dr Crawford. The second point, which is cne that 
perative aortography may ñelp, is determining whether inter- 
aries arising from the aneurysm have thrombosec or not. 
n ef a large intercostal artery arising from aa aneu- 
4 could significantly induence the operative planning. A third 
tor, of course, is ischemia time. The fourth, emphasized by Dr 
vford in several publications, is te minimize interruption of 
: teral créclation and functioning. intercostal arteries by re- 
> moving only the inner lining of the aneurysm. Finally, again 
-referring te De Crawford who has made a number of significant 
-conwributions i B A this field, though T disagree with his contasions, 




















ein Suig—Vd 111, Nov 1976. 











„usually by monitoring distal arterial pressure or by use-of a flow. 
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is the maintenance of adequate blood pressure both during ‘the 
operation ind in the one to two days following. : 
A striking phenomenon reported by Dr Crawford, and which we 
have separately observed, isa patient who has no neurologie defe 
following əperation, but with a period of hypotension 12 or 24- 
hours later will abruptly become paraplegic, only to have th 
subside onee the blood pressure is again raised, obviously repre- 
senting the influence of blood pressure on flow of blood thre en 
collateral arculation. 5 
With these five variables and the fact that thoracie aneurysm. is i 
uncommor; there will be great difficulty in statistically proving 
the value cf one method of treatment over another. A comparison 
of approaces over a long period of time may give some answers. I 
am hopefui that with the techniques now available the frequency 
of neurologic injury can be reduced to a very low level. adig 
My secoad point concerns shunts, which we strongly prefer, a 
point of disagreement among authorities in this area. We use the 
nonheparinized Gott shunt and would emphasize two features. 
Insertion ef the shunt requires a number of important technical. 
maneuvers:that are not at all obvious, but lack of familiarity with 
them can lead to serious hemorrhage and other complications. It is. 
important to measure the adequacy of functioning of the shunt, 





meter. Without monitoring, the presence of a shunt can be 
dangerous!y misleading, for blood may simply be oscillating’ back 
and forth with negligible rate of flow. I believe this simple point 
has led to many of the varying opinions about the value of shunts 
because without monitoring there is no proof that an. effect 
shunt was.used. With a properly functioning shunt, the: distal. 
arterial pressure is usually above 70 to 80 mm Hg, renal function 
well maintained, and thus far neurologic injuries seem to ha 
been prevented, though analysis of our own data is not ye 
completed.. od 

My thire and final point, which I believe everyone agrees wi 
including Br Crawford, Dr Wakabayashi, Dr Connolly, and mm: 
is the critieal importance of the preservation of certain intere sta 
arteries. How these are identified and how they are pres¢ 
either with.the techniques described in this publication or 
button type of graft that Dr Crawford has described, may vary, : 
but preservation of major intercostals seems to be emerging asa’ 
critical poiat in influencing the hazard of neurologic injury’ with. 
operation. us 

Dr Wakasayasut: Unfortunately, some of us are not as techni- 
cally adept as Dr Crawford, and we need over an hour of -cross-' 
clamping te carry out long anastomoses. Whenever we do this type.” 
of operation, we feel safer if we provide adequate bypass flow to 
the distal hudy. I think the button technique to resuture the zortie” 
wall to the:side of the graft is probably technically more dificult 
than the teehnique of preservation of the posterior wall. of the 
aneurysm ‘with attached intercostal arteries, as described in this: 
presentation. 

Regarding the Gott shunt technique: while the shunt can be: > 
inserted in» the proximal aorta anywhere through a purse-string 
suture, we Selieve generally that it is technically safer to cannu 
late the le®t atrium, because it is under direct vision and has a 
much lower blood pressure and avoids inserting a cannula into 
what may e a very diseased proximal aorta. i 

Also, as Dr Spencer pointed out, a tube shunt in place does not 
necessarily"mean that you have adequate flow through the shunt. 
Routinely, we monitor blood pressure above and below the clamps 
and insuresadequate flow by an interspersed roller pump in the 
circuit, as well as by monitoring the proximal and distal blood 
pressures. 1 think these two modalities are very important to 
maintain the physiological status of the distal body as nearly 
normal as pessible. 
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Vascular Complications of 


Intra-aortic Balloon Pumping 


i Joseph Alpert; MD; Ezhuthachan K. Bhaktan, MD; Isaac Gielehinsky, MD; Lawrence Gilbert, MD; 


Bruce J. Brener, MD; Donald K. Brief, MD; Victor Parsonnet, MD 


`- æ Vascular injury or occlusion from intra-aortic balloon 
-pumping (IABP) that results in actual or potential limb ischemia 

| occurs more frequently than reported. In a series of 79 IABP 
patients, 36 lived long enough to have the ballocn catheter 
removed; thirteen (36%) of them had vascular complications. 
The ‘complications were in three patients with an injury at the 
sertion site, eight patients with arterial thromboses, and two 
with arterial occlusion by the large balloon catheter. Local artery 
ision, thrombectomy alone, or thrombectomy with temorofem- 
oral cross-over grafting was required in 11 patients. Femorofem- 
; sover gran was utilized when arterial occlusion would 






























j, or -discontinuing IABP, since the same factors that led 
$ is in the first place would have eventually come into 

gain. Patients should be observed frequently and have 
pler limb pulse determinations every four hours to avoid 



























jarty catheter at the time of balloon removal is mandatory to 
nt complications. Femorofemoral crossover g-aft is indi- 
cated for ischemic limbs when IABP must be continued. 

Arch fey 111:1190-1195, 1976) 


tre aorti balloon pumping (IABP) is simple, relatively 
| safe, and therapeutically effective. It is the most 
frequently used cardiac assist device for patients with 
‘cardiogenic shock or low flow states that may eccompany 
cardiac surgery.’ Over 3,000 instances of IABP utilizing 
only one-variety of systems have already been reported.” 
{ rrently, there are commercially available in the United 
tes four different pump monitoring consoles and five 
es of aortic balloons.*) The number of patients subject 
IABP predictably will increase as improved survival 
are is alla Gantiogentc, shock is -ured 
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Most IABP reports focus on hemodynamics, -clinical 
indications, and therapeutic effects, but few have been 
directed primarily to the potential or actual vascular. 
complications. Some authors consider these iatrogenic 
complications as incidental and trivial, aa attitude that : 
prevails to a point where the complications are ill-defined 
and understated‘ (H. Bolooki, MD, oral communication, 
1976). Consequently, a review of the IABP experience at 
the Newark (NJ) Beth Israel Medical Center was under- 
taken to define a vascular complication, determine its. 
incidence, seek out common causative factors, and propose | 
recommendations for management that will allow contin 
ued IABP. 


SUBJECTS AND METHODS | 


During a 16-month period (January 1975 through April 197 
patients were assisted by IABP. Five additional patients were 
excluded due to unsuccessful balloon insertions. Intra-aorti¢ 
balloon pumping was utilized in patients with myocardial infarets 
and refractory cardiogenic shock unresponsive to short-term 
medical treatment, unstable cardiodynamic states during and. 
after cardiac catheterization or coronary angiography, preopera+ 
tively or intraoperatively impaired left ventricular function due to: 
an ischemic myocardium, and refractory low: cardiac: outputs 2 
following cardiopulmonary bypass. ae 

The series comprised 61 men and 18 women ranging in age from 
23 to 72 years (average, 54 years). Intra-aortic. balloon pumping - 
was maintained for 2 to 168 hours, with a mean of 35 hours. 
Pumping was effected by only one type of electronic control 
system and unidirectional dual-chambered balloon with a catheter 
length of 117 cm and outside diameter of 0.4 em (12 F). Th 
femoral artery in the groin was exposed at the bedside or in 
operating room; the type of anesthesia varied. according to. 
patient's status, The balloon was inserted retrograde ‘it 








Table 1.—Iindications for intra-aortic Balloon Pumping 


No. of 
Patients Failed 
Cardiogenic shock from 


myocardial infarction 
Angiography support, 
no surgery 
Operative and peri- 
operative support 
<- Bypass weaning 
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1,—Angisgram of an external iliac artery thrombosis with well-developed «ollateral 


culation. 


No. of 
Patients Medical’ Surgicalt 
Loca arteral injury 3 1 2 
“OF Occlusion 





ischemia 





Fig 2.—Angiogram of thrombotic ‘occlu. 
sion of anterior tibial artery after balloon 
removal. 


Table 2.-Vascula* Complications ir 13 Patients 


Potential 
schemia 
1 1 


Treatment 
Endarterectomy with patch graft in two: 
local resection vein graft and fasciotomy 

















in one 
Witheut belocn (n = 4) 1 1 None (angiography) 
‘Proxima: thrombus 
Dida homous 3 2 3 aie Thrombectomy in one; no treatment 
(angiography) in one: exploration and 
fasciotomy in one 
4 2 Crossover graft in five; crossover graft 


“In situ sallsor: 6 2 4 


reatec with heparin. 
Treated wif? low-molecutar-weight dextran 40. 


Uheracicaorts through a woven Dacron sidearm graft sutured to 
“the femeral acteriotomy. Surgical patients received low-molecuar- 


‘eight dextran 40 or reetal aspirin. Nonsurgical patients were 
heparinized. Infra-aortic balloon pump weaning was by serial 


removed. uncer local anesthesia in the operating room. Ater 
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and fasciotomy in one 


extracting the balloon, a Fogarty catheter was inserted in both 
directions. The graft was then divided and oversewn at ite base. 
All limbs «containing the balloon were observed frequently for 
ischemic caxanges, and in recent months pulse status was followed 
with a De«ppler probe (this is now routine). Angiography was 
performec: when indicated by individual patient circumstances. 
We defme an IABP vascular complication as any degree of 
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aortic: balloon pumping is still in progress. 


terial injury or occlusion that causes potential or actual limb 
emia. The complications may require cessation of IABP, 
transfer of the balloon catheter to the contralateral mb, angio- 
plasty, thrombectomy, femorofemoral crossover grafting, or no 
_ treatment at all. 


RESULTS 


Seventy-nine patients underwent IABP (Table 1). Thir- 
teen of 40 patients with cardiogenic shock from my ocardial 
n:.survived. Two nonsurgical patients were 
ted during coronary angiography and lived; a third 
‘died when the catheter could not be inserted. Twenty of 32 
‘patients who had preoperative or perioperative support 
lived. Of nine patients requiring IABP after cardiopul- 
nary bypass, only one survived. 

=. Thirty-six patients (46%) lived long enough to have the 
` balloon removed, and 13 (86%) of them had a vascular 
omplication. Eight complications occurred in surgical 
patients who had. received low-molecular-weight dextran 
40; the other five patients were heparinized. The mean 
duration of [ABP inthe 13 patients with vascular compli- 
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-3.—Angiogram of functioning femorofemoral crossover graft while intra- 











Fig 4.—Diagram of Fig 3. Common femoral artery 
was ligated in continuity when balloon was 
removed. ; 


cations was 43 hours, with a range of 1 to 120 hours, The | 
mean duration of the 36 surviving IABP patients was 3 ; 
hours, with a similar range. a 
Three patients had mechanical trauma at the insertion 
site (Table 2). Two required an endarterectomy and patch 
graft angioplasty, and in one a persistent foot dro 
developed postoperatively. The third had a segment: 
resection of the common femoral artery, an interpositio 
vein graft, and a fasciotomy. Two procedares were done 
after the balloon was removed because the limb became _ 
ischemic, and the third was done at the time of removal — 
when a potential problem was recognized. Z 
Thrombus was found invariably in the: proximal iliae 
artery and sidearm graft and was removed with the © 
balloon and a Fogarty catheter. One patient had an 
asymptomatic iliac artery thrombotic occlusion that did not 
require revascularization because of excellent collateral . 
circulation (Fig 1). Distal thrombus was found after 
balloon removal on three occasions in symptomatic limbs. - 
(post-balloon angiography was not routine, so that the 
actual incidence of distal thrombotic occlusion could not be 



















Balloon Pumping—Alpert et at 





CATHETER 


—Diagiam of accluding catheter that required femorofem- 
Gropsovar graft at time of insertion. 


ained). Two: patients had thrombectomy with a 
rty cacheter, one of whom required a fasciovomy to 
e comDartmental ischemia (Fig 2). The other patient 
mild eompartmental syndrome that did not require a 
tnvy- In the third patient a neuropathy due to 
‘ombot.c ocdusion of the peroneal artery developed. No 
tempt was made to remove the clot in view of the 
nimal sy nptoms. 
In six x patients, complications developed while [ABP was 
| progress. In four, ischemic changes manifested ` əy pain, 
allor, limt cyanosis, mottling, and pulse disappearance 
curred. Tò restore circulation and continue IABP, the 
ur patien ‘siunderwent femorofemoral crossover grafti ng 
3 aac 4). One patient required a fasciotemy for 
ior eompartment ischemia. 
1e othe two patients underwent immediate “emero- 
oral e~ossover grafting to avert potential limb ischemia 
iA3F was maintained. These patients had small 
mmon femeral and iliac arteries that were totally 
ade ay the 12 F catheter balloon (Fig 5). 
cyossos'er graft wound became infected. Limb-loss did 
occur an. any of the 13 patients with vascular ecmplca- 
18. Or# ceath could be attributed to a vascular compli- 
m. Tris:patient had a thrombotic occlusion and. follew- 


eras exploration and a fasciotomy, fata sepsis 
wae 
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Fig 6.—Goppler pulse recordings during intra-aortic. 
pumping (IABP) after femorofemoral crossover Orove 
Note increased pulse volume amplitude. 


COMMENT 


Intra-zortie balloon pumping vascular complic 
occur predominantly in patients with sclerotic 
whose berderline circulation is further impoverish 
catheter encroachment on the arterial lumen. Many 
on IABP list these complications in a per 
fashion.**" One author states that “vascular insuffici 
7 variable severity has been observed with some frequ 
cy." A review of reports of over 1,000 IABP pa 
ene only 25 vascular complieations'"" (H.B 
MD, R. Abel, MD, H. Siderys, MD, oral communica 
1976). This 4% occurrence is even less than the 10% 4 
usually given. Notably, these rates were calculated > 
total number of balloon insertions and not: pé 
surviving long enough to have the balloon removed. 5 
and his associates, in a cooperative study of 87 patients, 
reported 13 ischemic limb problems, for an incidence of 
16%. Actaally, this rate is 37% if the authors caleulated it on 
the basis of 35 patients who lived long enough to have e the 
balloon removed. 

That vascular complications of IABP are more common. 
than reported in the literature is suggested by the 3 
occurrence rate in our patients. Our experience with 79 
patients leads us to believe that virtually every patient 
with an intra-aortic balloon pump who survives until 
balloon removal can have an actual or potential vascular 
problem. For example, in the 36 surviving patients, 23 
(64%) had bland iliofemoral or distal thrombi that were. 
easily removed with the aortic balloon and a Fogarty 
catheter. Had this thrombotic material not been removed, 
significant occlusion would have become manifest er a 
on. iG.1T 

The 13serious complications included mechanical trauma. z 
to sclerezic arteries at balloon insertion sites in three 
patients, thrombotic occlusion in eight patients, cand 
arterial acclusion by the catheter in the remaining two.: 
Thrombesis was managed by thrombectomy alone in two — 
patients, thrombectomy combined with femorofemoral 

crossover ipratt i in four pa ients; and prophylactie crossover ; 
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“was never. eed oo ‘Crossover atine is 
preferable to transfer of the balloon to the opposite side or 
: to ipsilateral replacement, because those factors that led to 
thrombosis in the first placed would eventually eome into 
play again, It is clear that the thrombus develops around 
the shaft of the catheter in the iliac artery, and not to any 
extent on the aortie balloon. It is this fact that permits 
successful use of femorofemoral crossover graft. Although 
_ massive thrombosis of the aorta is a potential com plication, 
it was not éncountered in any of our patients. 

_ Two patients with thrombotic occlusion did not require 
thrombectomy. One had a mild neuropathy due to peroneal 
occlusion, and the other had no ischemic symptoms despite 
jae oeclusion. Only six of the 13 patients left the hospital; 
two of these had minimal. but persistent symptoms. 
; Ischemic complications were severe enough in six patients 
cto produa an anterior E syodrome, and three 


phiylactic femorofemoral crossover grafts should be 
d mmediately when arterial occlusion by the catheter is 
scognized at-time of balloon insertion, and should always 
used whenever thrombosis would ordinari.y dictate 
prematue balloon removal. 

vith the passage of time, the number of IABP patients 
increase, as will the number and variety of vascular 
nplic itions. We believe that the incidence and conse- 
quences of ischemic complications ean be substantially 
reduced if ‘these suggestions in IABP management are 


quent observation 

Doppler: examination every four hours 
Angiography as indicated 

. Femorofemoral crossover graft as required 
After IABP 

-Doppler examination 

Angiography: as indicated 

 Thrombectomy 

Local Fevascularization 
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Discussion 


Geratp Rater, MD, Denver: My comments will be directe 
group of 34 patients who have undergone 36 intra-aor tie balla 
pump procedures. We have had 18 deaths, but most of these have 
reflected the serious condition of the patients. 

The average age of the women in this group was 56, and of the 

men, 60; both groups manifest other forms of peripheral vascular’ 
disease. Seven of the balloons were inserted preoperatively. Six. 
were inserted for cardiogenic shock and the patients did not... 
undergo surgery. Five were inserted in the posteperative period, 
and 16 were inserted during surgery itself, none for prophylact 
reasons but only for patients who could not be weaned from 
cardiopulmonary bypass. 

Three femoral endarterectomies were necessary at the time 
insertion of the balloon, and five patients underwent catheter | 
thrombectomy during the intra-aortic balloon pumping. We did. 
not employ the crossover grafting as mentioned by Dr Alpert. One 
patient required femoral artery patch angioplasty one year p 
operatively. Three aortic dissections led to death in this particul 
group. In one patient, the catheter was outside af the true lum 
with the tip of the catheter in the upper portion of the thorac 
aorta. The balloon catheter entry was really quite low in. the. 
abdominal aorta. This patient underwent balleon pumping for 
three days and actually sustained good support from the balloon Me 
pump in spite of the fact that the balloon was extraluminal. We did: 
have one incident of a catheter laceration from: a severe aul E 
sclerotic plaque at the iliac artery origin. : 

Bruce Paton, MD, Denver: I also want to deseribe two patients,” 
one with a dissection almost identical to the one just reported by 
Dr Rainer. The first patient underwent balloon: pumping for 213 

























> days with only” moderate success, There was some change in ‘the 
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om hsetw. experiences, “Į would seget that if yoa a have a 
eraci beFoen that appears to be in good position radio-ogieally 
that, for various ill-defired reasons, is not producing zhe 
desired resul; ‘wou sheuld ccnsider the possibility of it ly ng 
outside the lumen of the aorta; if within a very few minutes of 
sorting the saloon there is a catastrophic fall in blood presstre, 
en an immediate roentgenogram may indicate that the ballson 
->o is ying ir the free peritonezl cavity, in which case, of course, 
ropriate sargical steps have to be taken. 
UsHeanc Javi, MD. Chicago: Our experience in Cheago at 
resbyterien-St Luke’s Hospital is quite similar to thet of Dr 
Ipert'and 2olleagues. We have had 68 patients with a salvage rate 
%. Ta taie group we have seen eight vascular complications in 
none was amputation of the lower extremity was necessary. 
‘We have done local endarterectomies and patch grafzings as 
they deseri sed. In one case the patient was rather critically ill and 
ed from ounp failure, and thrombosis of the abdominal acrta 
as found at autopsy. 
Tn another tase, a 66-year-old man was admitted to the Med cal 
Intensive Care Unit. He suffered cardiac arrest shortiy after 
rmival,.and during the resuscitative measures an intra-aortic 
eatheter-wes nserted. It was impossible to advance the t:p of the 
eatheter beyond the midthoracic level. Following the insertior of 
catheter end the circulatory support, he responded extremely 
weil and ramzined totally dependent on the balloon pumping for 
jays: A roentgenogram obtained after 20 days showed that the 
éter had ~emained in place and there was no evidence of any 
plications We decided to obtain coronary angiograms: since it 
as not possile'to wean the patient off the balloon pumping: the 
onary. angiograms revealed no surgical target. The patient's 
adition Jetarierated immediately postoperatively and he died 
hin 12 hours. The catheter was found to be outside of the intima 
| disveccee. lumen between the intima and the oute“ layers. 
re was no periaortie bleeding and no intraluminal elcts. 
KARL Karison, MD, Providence, RE I would like to report our 
tience with peripheral vascular complications in 110 patients 
hom wa inserted balloons. No surviving patients have symp- 
matic arter-al insufficiency. We had 15 other patients in whom 
we did not irsemt the balloon successfully. The 14 patients who 
suwiveđ and were discharged in that group of 15 did not Eave any 
< igenemic: complications. 
Seventy-one cf the patients had balloons inserted prior to 
mtocoranary, bypass for impending infarction, unstable angima, 
| main stenosis with severe ischemia, or severe myocardial 
unctice. There were two hospital deaths in these 71 patieats, 
none of the survivers have had symptomatic arteria. instfh- 
ency: postoperatively. 
The two petients who had infection at the insertion site are 
resting The first patient had an evert, apparently superficial 
< Wouad infection that apparently healed, and he ‘was 
tharyec fromthe hospital. He bled from the femoral arter:ot- 
y site and the wound one month postoperatively, requir ng 
pair of che femoral artery. Now, three years late, he is 
stomstie. The other patent had the sleeve graft -eplaced 
a vein patch in the face of persistent bacteremia. The 
Yemia.claared up and the patient is well. 
our presert practice, we heparinize our patients. before 
sertion c? the balloon and, insofar as possible, continue. afusion 
parin uatil removal of the balloon. The insertior of she 
n Shealc, be gentle, with timidity considered to be a surg zal 
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` wise, we don’t really think in all balloon pump patients anch a 











































virtue under the cireimistatees. Acteriography i is helpful in contain 
patients te demonstrate which side the iliofemoral tumen is 
best. : 

Certainly, we agree with Dr Alpert that intra-aortic ‘balloon 
pumping is life-saving, that it may have serious com plications, and 
that our job is to prevent these complications insofar as possi- 
ble. 

Grorce Kaiser, MD, St Louis: I think Dr Alpert has břought uy 
the most commen complication of intra-aortic balloon pumpir 
Our experience would tend to support this. We reeently revie' 
our series of 99 patients treated with intra-aortic balloon pumpi 
The greatest number of complications are associated with the site 
of insertion. These have not caused any significant diffiicul ties in 
management. They have been relatively easily managed by local 
procedures. We have not used crossover grafts. There have been 
occasional instances in which we have had to do minor revisions at 
the arteriostomy site. : 

If the patient has been perfused through a transverse femora : 
arteriotomy, it is more difficult to suture a graft. We would prefer 
to use a vertical arteriotomy. If one is unable to insert the balloon 
from below, it can be inserted through the aortic arch: This has 
been done successfully by my associate, H. B. Barner. He attached 
a long graft and then removed the intra-aortic balloon a few days 
later under local anesthesia, without having to do a thoraco 
omy. ; 

I would draw your attention to two of our patients who had 
unexplained peroneal palsy. These patients had good peripheral 
pulses with the intra-aortic balloon in place and good pulses 
following this. This did not appear to arise from arterial insuf 
ciency. Both of these patients had resolution with suppo: 
therapy. We are somewhat at a loss to totally explain this. I woul 
ask Dr Alpert if he has seen this problem and whether he has an 
thoughts as to its cause. 

Hooskanc BoLooki, MD, Miami: Dr Alpert has brought up 
important subject, especially for that group who are using i 
aortic ballcon pump frequently. Our experience in Miami is w 
157 patients who had intra-aortic balloon pumping. “Nine 
patients, or 57%, were long-term survivors, although 1 y 
lived for loager than five days. Vascular complications oe 
nine patients. Two had claudication without arterial obstructi 
We have had two limbs lost, one of them in a patient with 
eardiogenie shock and the other in a patient who required emer- 
gency intra-aortic balloon pump after surgery, I must say in both 
cases the reason for limb loss was low blood flow distally due to low 
cardiac output, and there was no way we could prevent that. 
Probably in these patients and five others who required femoral | 
thrombectomy, a crossover graft would have been helpful. Other- 





procedure should be done. 

Dr ALPERT: It becomes apparent that as these gentlemen report 
their complications, the occurrence rate is also more than that 
reported ir the literature. In a review of over 1,000 cases of intra- 
aortic balleon pumping, no more than 25 complications were 
reported-reughly 4%. Drs Rainer, Paton, and Javid give a compli- 
cation rate (just with quick figuring) of approximately 30% to 33% 
on patients who survived. None of the discussants made mention © 
of the number of balloons that had to be removed becatise of 
ischemia, or had to be transferred to the contralateral limb. We 
include these in our definition of “complication.” 

Dr Kaiser, I certainly agree with you. We had six patients who 
had some degree of anterior compartment syndrome, three of 
whom required a fasciotomy. We believe that this is due toate’ = 
recognition of those patients with. distal thrombotic occlusive! 
complications. Consequently, the plea for the use of the Doppler 
and frequent menitoring, virtually every four hours. ; 
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Since 1936 successive models of Harvey 
sterilizers and ultrasonic cleaners have 
represented zhe most advanced sterilization 
systems avaiable. Today's mode's are 

no exception. 


The brand new 5000 and 6000 Chemiclaves 
are the first fully automated Harvey sterilizers. 
Furthermore, they offer the shortest sterili- 
zation cycles ever...just 20 minutes? And as 
with previous Harveys, Chemiclaves do not 
cull cutting edges, rust or corrode instru- 
ments, weaken solder joints, remove temper, 
or saturate or scorch soft goods. The 5000 
Chemiclave is primarily for office use, while 
the larger 6000 Chemiclave is ideal for group 
practices, clinics, hospitals and institutions. 


The 100 and 200 Vibracieans offer features 
not available on any other ultrasonic cleaners. 
The 200 Vibraclean even includes variable 
energy selection. And both models are whis- 
per quiet. The four-quart 100 Vibraclean is 
large enough for most users. The six-quart 
200 Vibraclean is perfect for laboratories and 
others who require larger capacity. 


Send for our complete sterilization systems 
brochure. After 40 years it’s still brand new. 


*Exclusive of pressure rise time, which will vary. 




























Anma See, PhD; 


, Ükeopérėtive myocardial protection was evaluated in two 
groups of patients undergoing coronary surgery in whom 
Herent teciniques:for cardiac arrest were utilized. In group A, 
protoumd selective myocardial hypothermic (15 to 18 C) arest 
as achieved by perfusing a coolant (7 to 10 C) into the left 
j icular zavity and the coronary circulation. The average 
‘arrest time was 82.5 — 27 minutes. In group B, ventricular 
on and moderate hypothermia were used. Group A 
é showed rapid physiologic recovery, low average 
a dial: sreatinine phosphokinase (MB-CK) isoenzyme levels 
_, anc a well-preserved myocardial ultrastructure. in group 
fhree patients showed abnormal physiologic recevery: six 
ents needed postoperative inotropic support; and in seven 
z ients, electron-microscopy revealed irreversibie focal 
anges. The average MB-CK isoenzyme level was 85:6 IU. 
Analrsis. sf our data demonstrates that when myocardial 
' tection during coronary bypass grafting is achieved by selec- 
‘prctound intracavitary and coronary cooling, there is physi- 
ical, uErastructura!, and biochemical evidence of less 
raoperative myocardial damage than when ventricular fibrilla- 
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‘Intraoperative protection of heart muscle during 
ia: surgery is essential, since a damaged myoear- 
IM comoromises not only the immediate surgical 
‘outeome bat also the long-term clinical result. As open 
art surgery has progressed, different methods o? protec- 

f the myocardium during aortic cross-clamping have 
stred experancatally and clinically, with varying 
degrees ef success.’ However, the combination ef many 
éreat modalities has made difficult the analytic assess- 
ment of the relative contribution of each independent 
factor. Moreover, methods of protecting the heert from 
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, Sele stive In racavitary 
d oronary Hypothermic Cardioplegia 
yocardial Preservation 


- Clinical, Physiologic, and Ultrastructural Evaluation 
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ischemic injury developed in laboratory models. are 
cult to translate to the clinical setting of patients w 
coronary bypass surgery who already have varying di 
of myocardial injury.’ It is thus important to clari 
protective and deleterious effects on human myocardil 
















vs contrailed paya fibrillation a mode. ypi 
thermia. This analysis has been carried out by studies 
sequential cardiac dynamics, by biochemical 1, metabolic 
ultrastruetural observations, and by clinical assessm 

postbypzss recovery. 


SUBJECTS AND METHODS 


Two groups of ten patients each were chosen on a random ba 
depending on the operative schedule. The criteria for inclusio 
the study-were that the patient must require bypass grafts to tw 
or more soronary vessels, Patients with associated valvular. or 
aneurysneal disease, high preoperative creatinine phosphokinase. 
levels, or acute electrocardiographic changes of ischemia were 
excluded.‘The independent variable was the method-of myocardial 
protectiozused during arrest for the distal coronary anastomose 
The technique used in group A patients has been. previousl 
deseribeč by us.’ It consists of the infusion of 2,500 ml of a cold 
perfusate {Plasmalyte 148 and Manitol, 12.5 gm /liter) (7 to 10.C) at. 
flow rate--of 250 to 300 ml/min via a Y-formed apical perfusion- : 
venting «atheter into the left ventricular cavity and coronary — 
circulatio of a beating, totally bypassed heart with a cross- 
clamped sorta. The catheter is designed to give a fountain effect : 
to cool the subendocardium evenly (Fig 1) and through the 
perfusior of the coronaries, to wash out the microcireulation of 
blood ane metabolic products. Distal coronary anastomosis was- 
carried oat after three to four minutes of perfusion, when the — 
myocardia! temperatures reached 15 to 18 C and the heart waso 
complete flaccid. Intermittent perfusion of approximately 150 
ml of the cold solution every 15 to 20 minutes was carried out in 
order to =rolong the safe anoxia time. Gradual rewarming of the 
patient started on the last graft anastomosis, so that by its = 
completicg the patient was normothermie and ready to be taken: 
off cardicpulmonary bypass. In group B patients, the heart wa 
fibrillatee electrically. and then allowed to continue fibrillating” 
Hoa Moderate hypothermia (30 to 32 C) was maintained 
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1 ing blood fow rouet the £ a y - Į] was applied. 


Operative Technique 
































































an all patients, the primary anesthetic agents used were nitrous 
oxide; morphine, and muscle relaxants. The establishment of 
-eardiopulmonary bypass was carried out in a standard fashion." 
~ Reversed isologous saphenous vein grafts taken from tke ankle to 
the knee were utilized, and a continuous suture technique was 
employed for both proximal and distal anastomoses. All proximal 
~aorta-vein connections were carried out prior to the establishment 
“of cardiopulmonary bypass. Total body perfusion was used only for 
the distal anastomosis, and where possible the sequential mode of 
“grafting was utilized in both study groups. 
















Experimental Protocol 









Cardiac dynamic monitoring.-Multivariable physiologic data 
-analysis techniques were used as previously described. All 
‘patients were studied preoperatively, immediately after surgery, 
and on. two successive postoperative days. Eleven physiologic 
indices were measured: cardiac index, heart rate, mean arterial 
: blood pressure, ejection time, arterial venous oxygen difference, 
“mean right atrial pressure, mixed venous Pco, concentration, pH, 
Po, concentration, cardiac mixing time, and pulmonary dispersive 
time. ‘The latter two variables are derived from the nee charac- 
the indicator dye dilution curve, and have baen shown 
to represent the durational aspects of myocardial contractility and 
the mean transit time through the pulmonary vascular bed, 
“ respectively.'’ Previous studies of multivariable physiclogie data 
obtained from critically ill patients have shown that con: pared to a 
reference control group (R-state) of older age ad and high-risk 
patients without critical illness, the entire spectrum of clinical 
severity canbe viewed in terms of four pathophysiologic states" 
(Fig 2). The A-state is a normal stress response seen in patients 
ter trauma and following surgery, or as a compensated response 
to sepsis. The B-state is an unbalanced hyperdynamic response to 
severe sepsis, reflecting unmet met tabolic needs, The C-state is a 
‘deeornpensated response seen in late sepsis. Finally, the D-state is 
a pattern of cardiogenic decompensation seen in patients after 
‘acute: myocardial infarction, decompensated congestive failure, 
and in patients with coronary artery disease after surgery. 
“The majority of postcoronary bypass patients fall postopera- 
tively in either the A-state (hyperdynamic stress response) or the 
‘D-state (cardiogenic state), or a range between the two states. The 
patient's actual physiologic state at a given moment in time is of 
‘course different from the mean prototype seen in Fig 2, but can be 
‘quantified easily by determining his spee ifie physiologic distance 
n normalized Euclidian units from each of these prototype 
states.” In cardiac surgical patients, the D-state to A-state 
nee ratio (D/A ratio) provides a useful index of overall 
ardiovaseular function. 
Three types of physiologic recovery trajectories have been 
dentified in patients undergoing coronary bypass surgery.’ “In 
the type 1 recovery there is no significant postoperative fall into 
the cardiogenic D-state. Rather, the coronary bypass patient 
hows a hyperdynamic stress. response so that the D- to A-state 
| ses (D/A 4). The type 2 recovery is characterized by 
val tial p stsurgical fall into the cardiogenic D-state, followed by 
rapid ‘recovery and movement into a normal stress response 
vithin 24 hours. The D/A.ratio initially falls to a low lev el 
postoperat vely and then rises to a value similar to that found in 
pe Lrecovery,in the first postoperative day. The type 3 patients 
have a prolonged cardiogenic response with an unstable course. 
They have low D/A ratios after surgery with poor or nonrecovery 
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ourniquet for- 





Fig 1. sea intains like effect of perfusion venting: catheter that s 
inserted ito left ventricular cavity through ventricular apex. 


trajectories. In our studies all of the early and late e ardiogenie 
deaths have had postoperative type 3 recovery trajectories. : 

Temperature recordings.— Patients’ rectal and blood temperatures 
were coninuougly measured, The coolant and the myoce rdial 
temperatares in the epicardium, midmyocardium,and subendocar- 
dium were recorded with a thermistor probe every 20 minutes 
during cardiopulmonary bypass. 

Electrocardiographic recordings.—Electrocardiograms were re- 
corded pror to surgery, immediately after surgery, every 12 hours 
for ne rext 48 hours, and then once every hours for the 
remaining days in the hospital. They were interpreted as diag- 
nostic for infarction, or suspicious of infarction, ischemie injury 
pattern, er unremarkable T wave changes, on 

Biochemical and metabolic assessments.—Plasmza samples were” 
obtained for determination of total creatinine phosphokinase 
(CK), CK isoenzymes (skeletal muscle CK, myocardial CK [MB 
CK], and brain CK), and lactate levels. Blood samples: were: 
obtained orior to institution of cardiopulmonary bypass and were | 
used as baseline values. Then a side-holed catheter was introduced 
L5 em into the coronary sinus, and simultaneows blood samples: 
from the coronary sinus and the venous inflow te the oxy. genator : 
were draw n every 20 minutes during total body perfusion. Mixed 
venous bload samples were obtained immediately. postoperatively, 
eight hours later, and every 24 hours thereafter for the next 4 
‘focal CK enzyme levels were determined ly a modifica ation. 



















hours. 


of Rosalki's method,“ and the CK isoenzymes were separated 
electrophoretically and quantified by fluorometric scanning as 


deseribed by Oldham et al” and Roe et.al.’ The MA-CK represents: 
mainly s<eletal muscle, and MB-CK, specific my ocardial creas: 
tinine phosphokinase release.“ Lactate was ana ed from whole 

perchloric acid extracts. or directly from serum by the method of 
Rosenber: and Rush 
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Fig 2—=Prototype multivariable patterns in four different pathophysiologic states (A, B, C, D) related to reference control stage R 
(dark ci we). Each light circle represents 1 standard deviation, increasec or decreased, of variable measured. CVP indicates : 
-mean rect atrial pressure; tm, cardiac mixing time; td, pulmonary disgersive time; and A-V diff, arterial venous oxygen 











summarized in Table 1. Four patients in each group of ten 
experienced a total of six well-documented myocardial 
infarctions. Only one patient in the profound hypothermia 
group (group A) experienced a few premature ventricular 
contractions in the early postoperative hours. Two patie 
cf measurement of the two data groups was tested for in group B experienced multiple ventricular tach) l 
e paired Studeat t test. mias, ang another patient went into-atrial fibrillati 
-RESULTS & BAS one patient in group A- needed postoperative 



























The precoerative clinical and hemodynamic. data, B. One patient in group B died four weeks after 
surgical caistacteristies, and postoperative course are- because ef cardiac failure, and microscopic examin. 
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descending, 
diagonal, marginal; right = = 
ae eee : : coronary artery — Pp ane mi à 
215 T/M Myocardial infarction Exertion Left anterior descending, . ; EF cee RETTE 
: : : diagonal marginal;,.right : : ; = 
BEES - : -coronary artery ; ea 
3/59/M Exertion Marginal, marginals, right 3 83 
peer i coronary artery : ` 
; 4/65/ M Hypertension, congestive Exertion, Left anterior descending, 3 75 
heart failure, premature rest marginal,, right coronary 
: ventricular contraction artery 
5/61/M Hypertension Exertion Left anterior descending, 2 72 
E marginals, right coronary 
; ; artery 
 6/59/M Hypertension, myocardial Exertion, - Left anterior descending. 4 122 
; infarction rest diagonal, marginale, right 
coronary artery 
7/59/M Exertion Left anterior descending, 4 84 
i : diagonal, marginal, right 
; coronary artery 
8/55/M Arterior division 1 Exertion, Left anterior descending, 3 73 
> block rest diagonal, right coronary 
oe artery i 
‘3: 9/56/M Two myocardial infarctions Exertion, Left anterior descending, 5 110 
Bienes rest diagonal, marginal;, mar- 
ginal, right coronary 
ea cee artery 
040/53/M > Two myocardial infarctions Exertion, Left anterior descending, 
pan Eare rest margina’,, right coronary 
eee artery 
Group B 
“4 /50/M Hypertension, myocardial Exertion Left anterior descending, 
` infarction marginai;, right coronary 
artery 
Exertion, Left anterior descending, 
rest diagonai, marginal, right 
coronary artery 
Myocardial infarction Exertion Left anterior descending, 
diagona’, marginal; 
Two myocardial infarctions Exertion, Left anterior descending, 
rest diagonal, marginal; 
Atrial fibrillation Exertion Left anterior descending, 
diagonal, marginal, right 
en coronary artery : 
CBAM = Exertion, Left anterior descending, 4 105 
Rabe ee rest diagonal, marginal, right 
ees coronary artery 
7/55/M - Left ventricular hypertrophy, Exertion, Left anterior descending, 6 140 
res two myocardial infarctions rest diagonal, marginal, mar- ; 
ginalz, right coronary 
as : artery : 
o 8/51/M Paroxysmal atrial tachycardia, Exertion, Left anterior descending, 5 140e 


premature ventricular rest 
contraction, hypertension 
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diagonal, marginal:, mar- 
ginalz. rght coronary 





























Aortic ‘eross-clamp/ventricular fibrillation time. 

Died our weeks postoperatively. 

evealed focei of subendocardial necrosis. 
summarizes the mean values, standard devia- 
nificance of differences between means of 
ng criteria in the two groups stucied: age, 
ngina, and the severity of coronary disease as 
rom the degree (%) of occlusive disease in each 
el. Left ventricular end diastolic pressure and 
ion are noted as phy siologic indices, The 
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wees ee artery 
o9 /49/M ‘ Hypertension Exertion, Left anterior descending, 3 75 
EE ARIPA T DS rest marginal,, marginalz 
cA ee, Exertion Left anteror descending, 2 45 
: marginal, a 


nber of erate per panen es 6i in | group A aye a 
: ente: of the perdiam, midmyocerdiim and subendo- ; 












fibrillation times are also shown. None of these measure o 
ments showed a statistically significant difference- 
between the two groups of patients. E 





Physiologic Results 


Sequential myocardial temperature recordings showed a 
uniform low level of temperature in all layers of the heart 
musele by the method used in group A. Table 3 summarizes. 
the ‘group. averages for the mean temperature measure- 
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aroxysmal arial tachycardia, 
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premature wentricular 
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rdiura during cardiopulmonary bypass. It is warthy of 
that “he subendecardium (the most vulnerable layer 
emic njury’*’=") is coolest in group A patients. This 
bably the result ‘of the continuous: contact between 
e coolant and the left ventricular interior walls preduced 
e characteristics of the cooling method described 
group B patients, the temperatures of al. layers 
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patterns were noted after surgery in 1 either grop. 


3 l 
z © | 
V so 
š% 
40- : 
| © : 
30- i x ee 
| + 
| | ©- 
20+ On © | k so 
l @ Ge 
10: CHO A © 0% ®o | pe 
































i oP 9.1 996-6 
INTRA - OP | IMMED. POST-OP_ 


Fig 3.—inicaoperative and immediate postoperative mixe 
MB-CK mean values in group A and groùp B patients. 


Enzymatic and Metabolic Determination 

In individual patients, coronary sinus sampl 
generally higher MB-CK enzyme levels than the si 
neously drawn oxygenator venous inflow samples, a) 
better reflect the actual biochemical situation of th 
Group A patients showed lower mixed venous MB- 
levels dering cardiopulmonary bypass and in the i 
diate postoperative period than group B patients ( 
comparison of coronary sinus MB-CK levels durin 
showed @ significantly lower mean value for 
(5.97 + 5.41) vs group B (17.28 + 12.85) patients. ; 
significant reduction in MB-CK values between t 
groups was also found in the immediate postop 
mixed venous blood samples ee A, 7.84 + 9.93; g) 
85.58 + 100.47). The mean values for all periods are 
in Table:4. 

The lactate levels were moderately elevated in bo 
groups during cardiopulmonary bypass, indicating — a 
moderate degree of anaerobie metabolic activity. There 
was no significant difference between the two groups 
(Table 4. Figure 4 illustrates the temporal patterns of 
appearance of MB-CK and lactate in both coronary sinus 
and mixed venous blood samples in correlation to the three 
myocardial layer temperatures, and to the duration | of 
anoxic arrest or fibrillation in two typical patients from 
each groap. The levels in group A patients are striking 
low. Furthermore, in group A patients the levels of lacta 
and MB-CK were seen as washout after a period of no 
coronary flow, whereas in the fibrillating hearts of group B 
patients the lactate and MB-CK levels reflect true. valu 
as coronary flow was continuous. This suggests that the. 
quantita‘ive magnitude of lactate production and MB-CK 
release was far greater in the fibrillating hearts than in’ 
the cold-arrested hearts. 


__ Postoperative Electrocardiograms — oe 
All pa ients had serial standard 12-lead electroc irdio- 
grams, Mo myocardial infarcts or other permanent in njur 
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manifested by a pro ce mixing time we 5). Group A 
patients, however, showed rapid improvement. of their 
dynamics (increased cardiac index and reduced cardiac 
„mixing time) as compared to group B. However, this 
difference did not attain statistical significance. Signifi- 
cantly, group B patients required cardiac inotropic agents 
“more frequently than group A patients in order to achieve 
a similar range of postoperative cardiodynamic perform- 
ance. 































-Physiologic Recovery Trajectory 

He The physiologic recovery of group A patients following 
coronary bypass grafting was considerably bezter than 
that of the group B patients. This is demonstrated in Fig 6, 

which shows the serial D/A ratios of all patients in each 
group compared to the + 1 standard deviation er.velope of 
the type II physiologic recovery trajectory for 51 
previously studied patients having aortocoronary 
rafts.’ As noted earlier, the type II recovery, which is 
the minimum acceptable type of physiologic recovery, is 
characterized by a fall in D/A ratio of greater than 0.2 D/A 
units in the immediate postoperative period, with return to 
ormal stress response D/A ratio within th2 first 24 
rs. after. surgery.'' Two of the group A patients had a 
ype I recovery and eight had a type I recovery. No group 
ent hada type III or unacceptable, recovery. Only 
up A patient required continuous cardiac inotropic 
o-achieve a type II recovery. 

rast, no group B patient had a type I recovery, 
en had type II recoveries, and three had abnormal type 
iysiologic recoveries. One of these type II patients 
) cardiogenic death four weeks after a difficult 
al course in the intensive care unit characterized by 
nitte t episodes of myocardial decompensation and 
cardiac. ‘failure. The significant fact regarding 
eCOVETY trajectories in group B patients is that three type 
[Land all type II] recovery patients required a substantial 
period. of continuous inotropic support, even to achieve a 
minimally acceptable recovery course. 
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os * Student ttest. 
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E: groups. The findings in the postreperfusion biopsy spec- 


Table 4.—Statistical Comparison of Biochemical and Enzymatic Data 


—_— 
B 






-Preoperative 1.3 + 0.54 
: intraoperative 2.3 + 0.82 
- Postoperative 3.1 +1.41 
Coronary sinus 
‘Intraoperative 3.2 £1.27 
Myocardial creatinine phosphokinase, iU 
Mixed venous: : 

Preoperative. - 0.33 = 0.66 
intraoperative: — 5.92 + 4.70 
“Postoperative: = 7.84 + 9.93 
Coronary sinus. Ss , f ; 

„intraoperative Bee ee 5.97 + 5.41 








imen compared to the control. precardiopulmonary bypass” 
specimen showed that the architecture of the myocardium 
in group A patients who were subjected to. profound ži 
hypothermic arrest was remarkably well preserved (Fig 7, 
top left and right). The ultrastructural changes from the 
normal, if any, were minimal and included mild focal 


Table 2.—Statistical Comparison of Preoperative 
and Postoperative Data 


Patient Group 


A E 
55.64 + 15.46 55.04 12.72 








Duration of angina, 
mo 9.8 + 10.8 


Severity of 
corcnary disease 


9.3 410.1 





Tested by comparing degree of 
occlusion in each coronary 
vessel (LAD, Diag, Margival, 
etc) 

7.8 + 5.16 


58 + 9.92 





6.3 = 3.13 
67.7 = 8.02 


LVEDP, mm Hgt 
Ejection fraction, % 


Aortic occlusion 
fibritation, min 


No. of grafts 


* Student t test. 
+ Left ventricular end diastolic pressure. 





102 = 31.11 NS 
3.89 = 1.05 NS. 


82.5 + 27.46 
3.60 + 0.84 















Table 3.—Temperatures During Cardiopulmonary Bypass 5 
for Distal Coronary Anastomoses 









Patient Group 














30.0 + 0.5 
29.0 + 8.0 





20205 






Myocardium 
Subendocardium 


Midmyocardium 
Epicardium 


30.0+05 | 
31.0208 


16.0 + 1.0 
16.4 £0.5 
17.9 £0.7 




















Patient Group 


A 



















1.2 + 0.34 
2.8 + 1.00 
3.6 + 1.63 





















3.1 +1.04 NS 








1.29 + 0.57 
1479 E1411 
85.58 + 100.47 
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of the T system in three patients, some reduction 

en, aud a-questionable mild interstitial edema in 
ry chree. In group B patients (ventricular fibrillation 
derate hypcthermia) the reperfusion specimens 
“varying degrees of reversible and irreversible 
l damage (Fig T, bottom left and right). Almost 
s in this group exhibited some of the reversible 

Ging interstitial edema, marked depletion of 
nales, mild dilation of the T system, blurring 

of Z lines, swelling and clumping of mito. 
lection of intramitochondrial grar 
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fos > o Fig 4.—Characteristic temporal pattern öt MB-CK and lactate ajspearance in coronary sinus and mixed 
= venous blood correlated with myocardial layer temperatures and durational aspects of hypothermic 
anoxia arrest or fibrillation in two typical patients each from group A and group B. 
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seven out of ten patients, irreversible changes such as focal 
degeneration of myofibrils and mitochondria were docu- 
mented. These changes were similar to those found i 
experimental animals after 60 minutes of anoxic arrest. 
Figure 8 demonstrates a high-power view of the character- 

istic details of the reperfusion biopsy specimen in the two 
patients shown in Fig 7. a 
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Fig 5.—Gardiac index and cardiac mixing time in patients from both groups. _ 


"Note increased need for inotropic drugs in group B patients. 
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Fig 6.—Comparison of postoperative recevery tra 





mary anestomosis varies widely among major surgical 
ters, Ventricular fibrillation with moderate total bedy 
potherria*' intermittent normothermic or moderately 
potherriic aortic oeclusicn,**“" moderate general hypo- 
rmia combined with supplemental profound topieal 
1g, > and hypothermic aortie root injection’ are 
‘Most commonly applied. Recently, methods of modi- 
ig cellular biochemical activity, myocardial metabolism, 
ell mem orane stability have been used experimentally 
well as eligically.2+ l T 
n evaluating the success of “a given: method. it is 
portart to emphasize that the heart may resume and 
aintain an apparently satisfactory functional perforr 
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jectories in greup A and group B patients projected 
agains: + 1 SD envelope of type 2 recevery trajectory of possorto 


larger number of patients requiring inotropic support in groups, 


-preservation of myocardial cell architecture. 






 P— PREOPERATIVE 
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coronary bypass patients. Note 










ance, in ste of significant structural damage: Therefore, 
a compræñrensive approach, identifying all of the major 
aspects œ myocardial ischemic injury in the individual 
patient, = mandatory. In the current study, we have 
applied such a multiparametrie evaluation in the compa: 
ison of two different methods of myocardial protection. 
The results of this analysis suggest that selective intracay-. 
itary profound hypothermic arrest (SIPHA) has signifi- 
cant adventages over ventricular fibrillation combined 
with moderate hypothermia. This analysis is based on the 
following #riteria: ; ae 

1. The £IPHA method is characterized by a remarkable a 
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Fig 7.—Low magnification electron-micrographs of myocardial biopsy specimens before bypass (tap left, 
bottom left) and 60 minutes after reperfusion (top right, bottom right) in one patient from group A (top) group B 
(bottom). Note well-preserved architecture in postbypass group A patient vs intracellular and extracellular 
edema and focal and degenerative injury to myofibrils and mitochondria in postbypass group B patient. 
(Paraformaldehyde with Epon embedding; top left, bottom left and right, x 6,000; top right, x 4,000) 
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“Fig 8.— = Hiġh-powėt view j of deciroamiciopraph from Gostiepadusion myocar- 
dium of group A (left) and croup B (right) patiente ( x 20,000). 


2. The SPHA method interferes less with the cellular 
_ metabolism Coronary sinus lactate concentration was 
` moderately elevated in both groups. There is, however, a 
- fundamental difference in the flow pattern betwzen the 
“two greups. The profoandly hypothermic group rey resents 
a stopped-flow and subsequent “wash-out” of the coronary 
circulation, while the fibrillating group had a cortinuous 
coronary perfusion. This difference means that the lactate 
“production n the SIPHA zroup was severalfold less than 
that of the ibrillation group. This finding also indicates a 
lower glycoiytic rate, with better preservation of energy 
Stores, 

3. The SEPHA method shows only minimal myeearcial 
ceil injury, as reflected by a low MB-CK mean valie (7.84 
IU), compared to substantial myocardial enzymatic release 
in the Sbrillating group (MB-CK mean value, 85.58 IJ). 
The myrocandial cell is ricaly endowed with this enzyne 
where it is dosely related to the process of muscle contrac- 
tion due to its role in the metabolism of high-energy 
phosphate compouncs. The changes in this enzyrre level 
have been shown to be a quick, sensitive, and useful index 
of irreversible myocardial zell damage. 

4, The consequences of the better preserved ultrastrac- 
ture and enzymatic integrity are manifested in a mere 
normal physiologic recevery in the SIPHA group, and by 

. better clinical recoveries requiring less inotropic st pport. 
since the SIPHA and the fibrillating groups were statis- 
tically comparable with regard to their preoperative deta 
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and intraoperative bypass times, it seems reasonable to 
assume that these results can be attributed to the different 
preservacion techniques used. The SIPHA method not only. 
protected the myocardium better, but the anastomoses 
could be carried out with greater ease and precision 
facilitated by hypothermic coronary dilation, the bloodless 
field, anc the flaccidity of the heart. 

From the known observations concerning myocardial 
metabolism and the distribution of coronary flow it is 
possible -o construct a hypothesis to explain the apparent 
advantages of the SIPHA method or selective hypothermie 
cardioplegia over that of ventricular fibrillation with 
moderate hypothermia. Myocardial oxygen consumption is 
derived trom two aspects of cardiac muscle physiology. It 
has long been demonstrated that a basal level of myocar- 
dial oxygen consumption is related to the resting fiber 
length." > However, the most important determinants of 
myocardzal oxygen consumption are related to the rate of 
tension cevelopment (dp/dt) at a given peak tension or 
pressure. >* This is a characteristic of the basic musele cell 
and is true for the papillary muscle as well as for the intact 
beating ieart. Furthermore, all aspects of myocardial 
oxygen consumption are temperature-dependent, being 
reduced 2s the muscle cell becomes hypothermic, 5+ 

In the profound hypothermic arrested myocardium, 
clearly the only determinant of oxygen consumption is the 
resting finer length, and this is a function of the level of 
ventriculer distention that is controlled by the perfusion- 
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and “moderately heoir heart ha a a lgnificani 
kre of oxygen consumption based on myofibrillar 
_ tension development. While this mode of protection results 
in a small resting fiber length, since the ventricular cavity 
is empty, each myocardial muscle fiber is contracting 
repetitively and generating tension, and its individual dp/ 
dt is a direct function of the intrinsic maximum velocity of 
isotonic contraction of the heart’s force velocity relation- 
ship at that temperature and contractility. This increase in 
oxygen consumption occurs even though the entire heart, 
_ by virtue of the asynchronous contraction of the muscle 
fibers, generates no overall tension; the oxygen debt 
generated by the moderately hypothermic heart is un- 
‘doubtedly significant, as evidenced by the relatively large 
computed estimates of total lactate production and adeno- 
sine triphosphate (ATP) deficit (2 moles of lactate equal a 
deficit of 36.-moles ATP). 

‘hat there is an increased oxygen debt in our patients 


uld explain the disparity between lactate accumulation 
nd apparent myocardial preservation. This is compatible 
with the observed coronary vessel flow differences in the 
two methods. In group B patients the coronary vessels are 
tinually perfused, and it is reasonable to assime that 
the flow is relatively constant over a given period of time. 
However, with the aortic clamping in the SIPHA tgroup A) 
tients, the coronary flow is disrupted during the time of 
mping and then resumes only when the clamp is re- 
ed. Lactate concentrations are increased with the 
nation of coronary circulation, and then washed out 
ith reperfusion. This situation is in contrast to taat of the 
brillating patients, where elevated lactate concentrations 
epresent a continual production of lactate and not a 
washout” phenomenon. Anoxic damage appears as mito- 
hondrial damage because ATP supplies are depleted and 
on gradients can no longer be maintained. + This condi- 
jen results in osmotic swelling and ultimate rupture of the 
rganelle. Lactate production reflects this inefficient use 
f energy in glycolysis and can be an indicator of the 
egree of inefficient metabolism. Its apparent reduction in 
the SIPHA patient could indicate better preservation of 
: energy stores for the postoperative stress of myocardial 


ocardial energy debt is probably significant in 
the fibrillating heart, and is undoubtedly responsible for 
the substantial depletion of glycogen seen in the reperfu- 
-sion biopsy specimens from group B patients. It could also 
be related to the intracellular and mibohonarial sw welling 


d anactobie metabolism induced: by my ‘nara al 1 fibrilla- 
- tion Is not evenly shared by all layers of the intact heart. 
Studies have shown. that the tension generated ‘by the 
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ith ventricular fibrillation compared to the SIPHA group - 





ie he normal working 
e tension in this layer also _ 
remains higher than the re superficial myceardial layers: 
in the empty ‘fibril lating heart. = However, as there is 

no diastolic filling period in the fibrillating heart, reduc. 
tion in perfusion pressure may result in a greater vulnera- 3 
bility of the subendocardium due to a disparate reduction — 
in perfusion? **7'*" That’ this does indeed occur is 
suggested by our electron-microscopic studies that show 
the most prominent changes in the subendecardium, and 

by the autopsy material from the one group B patient who 

died, which showed extensive subendocardial necrosis. 

Also, the morphologie myofibrillar and mitochondrial 

changes seen in the EM biopsy specimens of the fibrillat- 

ing group were similar to those subendocardial and 

midmyocardial layer alterations produced by 30 to 60 

minutes of normothermic ischemic anoxia im the isolated 

canine myocardial pedicle preparation reported by Cerra‘et. 
al where the duration and conditions of ischemia can be 

strictly controlled. 

Both EBuckberg and associates’ and Baird et ak" have 
demonstrated an apparently adequate subendocardial to 
epicardial flow ratio in the fibrillating caniae heart when, 
perfusion pressures were kept between 80 to 100 mg Hg. 
However, both studies showed marked subendocardial flow — 
deficits when the perfusion pressure was reduced to 60 mg 
Hg. Clearly, the fibrillating human heart with marked 
arteriosclerotic obstructive coronary artery disease will, be 
even more vulnerable to relative reductions in perfusion 
pressure than the normal canine heart. Alse, retraction of 
the heart for anastomosis of posterior vessels, and tempo- 
rary occlusion of proximal coronary arteries, or opening the 
coronary artery during grafting, are all maneuvers that 
produce considerable reductions in coronary perfusion. ; 
These all may result in significant hypexemia to the 
subendocardial layer with associated anaerobic metabo- — 
lism, lactic acidosis, and ATP deficit, and these in turn may 
contribute to the specific EM changes of anexia seen in the ; 
fibrillating and moderately hypothermic patients. i 

In conelusion, this study has investigated the correlation. a 
of the ultrastructural changes, the degree of myocardial _ 
MB-CK enzymatic release, the level of anaerobic metabo- 
lism with the type of physiologic recovery, and the clinical. a 
need for postoperative inotropic support. All data suggest 
that the technique of selective profound hypothermic — 
cardioplegia provides a statistically significant and elini- 
cally relevant degree of myocardial protection for coronary _ 
artery bypass surgery, compared to the technique of” 
ventricular fibrillation with moderate hypothermia, This 
study also suggests that such multivariablecomparisons of 
ultrastructure, biochemistry, and physielogic function ` 
should be carried out in man before any technique of a 
clinical myocardial protection is recommended for clinical 
use. * 
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application of the multivariate system in analyzing myocardial- 
limits in cEnical setups, and it is part Lof the study that is ongoing: 
at our inst tution, where we intend by the same criteria to test all 
the other methods that are now commonly in use: for coronary i 
surgery. © . 
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Thirty-one patients underwent reoperation for failure of one 
previous aortocoronary bypass grafts. Thirty-nine grafts 
d. Twenty-four grafts were constructed to vessels 
thought tol jẹ significantly diseased at initial operation. There 
no early or late deaths. Postoperative morbidity was 
able to initial procedures. Of 24 patients followed up for 
Xx months, 62% clearly experienced improvement 
| evidence of perioperative or postoperative infarction. 
a or. tailed aortocoronary bypass grafts can be 
ithout excess risk, but with long-term results less 
an initial procedures. 
reh urg 114: 1210-1213, 1976) 











toi improve symptoms significantly following 
rtocoronary bypass can be anticipated in appro: 
ately 10% of patients undergoing operation’ ’ These 
tomatic failures most frequently demonstrate throm- 
sis of one or more grafts.”* Additionally, aortocoronary 
pass: has been performed for a sufficient time that late 
graft thrombosis as part of disease progression is begin- 
ning to appear.™" These patients with unrelenting symp- 
toms must be considered for a possible secondary opera- 
tion. In order to more clearly define the risk and results of 
eoperation for failed aortocoronary bypass, the experi- 
at St Thomas Hospital, Nashville, Tenn, has been 
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int requests to 501 St Thomas Medical il Buildin ; 4230 Ser Rd, ; 
; ; menial h halves is dissected to allow sternal spre 


Results of Reoperation for Failed 
Aortocoronary Bypass Grafts 


one were reoperations in which one or more occluded grafts were 
considered a major indication for operation. In general, patients in. 
whom graft occlusion had occurred into excellent distal vessels. 

with good graft flow at the original procedure were chosen for 
reoperation. Significant disease in ungrafted arteries, either). 
reevaluated in light of symptoms or shown clearly to have prosi. : 
gressed since operation, were given major consideration in the 
decision for reoperation. Compromise of ideal indications was. 

frequent, however, and was initiated by severe, protracted symp 
toms or an anatomical circumstance thought to constitute a majo: 
threat to survival when restudied. ; 

The length of clinical improvement prior to recurrent symptom 
varied considerably. Thirteen patients manifested symptom 
within three months of the original procedure, and were consid- a 
ered early graft failure. These failures were thought to represent 
technical errors. Three of the four occluded mammary arteries fell: 
into this category. Symptoms recurred within 3to 12 months i 
nine patients. Nine patients maintained clinical improvement fo 
over one year; six of these were essentially symptom-free for fro 
three to seven years. = 

A total of 39 oceluded grafts were replaced in these 31 patie H) 
In addition, 24 vessels were bypassed for new disease or sten 
not previously thought to warrant intervention. There were 
occluded grafts in the 31 patients, five of which were not. bel 
to be amenable to replacement. Thirty-five were saphenous graft 
five were radial artery, and four were intema! mammary arter 
grafts. 

Sixty-three vessels were bypassed in 31 patients. Thirty 
were revascularized with single saphenous grafts. Three: sequer 
tial saphenous grafts were constructed to six arteries; na 
saphenous bifurcated grafts were constructed to four arte 
Internal mammary artery was anastomosed te 14 vessels and 
radial artery was utilized in two grafts. Vein patch angioplast, 
was performed on one occasion in 1970, but was later restudie 
found thrombosed. This procedure was not repeated thereafter. 


PROCEDURE 


: The sternum is cjene with a narrow- plader 
saw. To avoid right ventrieular injury, no ) blunt 
the sternum: precedes sternotomy 














































eillating bone - 
ection beneath 
surface of both. 
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“retractor with the pointe ction ‘the sternal: ‘tables 
lissection. If an internal mammary artery is to be 
| is dissected free at this point. Sufficient residual 
herois tein has been present in all cases. Radial artery grafts 
longer utilized uader any circumstance. 
The righ? atrium and ascending aorta are cleared. This dissec- 
~ Kon is macs expedited if pleura or thymic tissue has been dosed 
over tue aœta at the original procedure. The ascending aorta is 
.  gannulated through the previous cannulation site. Atrie] cannula- 
_ tion may be expedited by use of a single 42 F cannula. If this is 
< placed well nto the atriam, no major problems with vensus return 
have resulted. Cardiopulmonary bypass is institutec and the 
-wentricles are then dissected free after decompression by bypass. 
A ventricular vent via the right superior pulmonary vein farther 
‘dasures decampression. Grafts into previously grafted vessels are 
> placedsav:tk= previous insertion sites, carrying the toe ef the new 
' graft well Beyond the previous anastomosis to allow this critical 
“point ef the anastomosis to be in pliable, nonfibrotic tissue. When 
‘internal mammary artery is used for anterior descending grafts, 
anastomosis is performed distal to the previous graft. avoiding 
rotie tisere and a lengthy suture line. Proximal vein graft 
nastemoses can usually be placed at the previous aortie anasto- 
motie sites with a partial occlusion clamp. Transient ischemic 
rest is used for distal anastomoses only. Termination and closure 
gre not ungue, other than allocating extra time for thorough 


























RESULTS 


Increased techniea! difficulty of reoperation prolonged 
le procedare, but produced few major problems. Specifi- 
cally, atheugh right ventricular bleeding was a minor 
problem vith opening and dissection, no major right 
ventricular injuries occurred. No previously patent aerto- 
coronary graft was damaged. Target vessels were consist- 
ently identified. 
There were no in-hospital deaths. No patient was 
turned .o the operating room for bleeding. Three 
tients- cemonstrated new Q waves in postcperative 
ectrecarCiograms. Non-fatal pulmonary embolism oc- 
earred in two individuals; transient uremia and neurelogic 
ficit; clearing completely, appeared in one patient. There 
ás ne other majer morbidity. 
Twenty~lour patierts have been followed up for over six 
onths postoperative, 13 are at more than two years. Of 
e 24 patients, 15 are clearly much improved symptomati- 
lly folowing their second procedure, 13 being angina- 
ee, Three patients are free of angina, but have sustained 
perioperative or late infarction that might account for 
creased schemic symptoms, Although there have been 
no late deaths, six individuals maintain very significant 
symptoms. One of this latter group has sustained late 
yocardia! infarction. Including any patient with early or 
te infarc: as unimproved, 62.5% (15 of 24) are clearly 
aproved Ey their secondary procedure. 
Seven patients with internal mammary artery used at 
peratiok are over six months postoperative. Four are 
mptom <ree. Of the three symptomatic patients, two 
ve bean westudied, with open mammary grafts in each 
(ig 1. Radial artery was used as a second graft m one of 
-these patients and was closed. All three grafts were widely 
S pareti in tae other SY mptomatie patient. 
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does nct represent a homogenous patient group: 
tients reported in the present series, 13 demonstra 
return of their initial symptoms within the fir 


gory, representing the early learning experience of 
five surgeons involved in this study. In a second group of 
patients symptoms developed between three and 12 
months after their initial procedure. In these patients, 
inappropriate graft maturation is the most likely culprit. 
The exuberant intimal hyperplasia, producing pre ih 
poor results in radial artery grafts, is a dramatic i 
tuent of this group.’ Lastly, but quite importantly, are 
those patients in whom recurrent symptoms developed 
after a year or more of definite clinical improvement. The 
stability of aortocoronary bypass grafts after one year has. 
been substantiated." Graft failure in these nine patients, 
therefore, most likely represents progression: of the athe- 
rosclerotie process in the native vessels or in the grafts. 
themselves. In two patients, definite atheromatous change’. 
was present in the resected graft. This group will likel 
represent an expanding population, as more individuals are 
increasingly remote from their original procedure. The 
enlarging numbers in this patient group stress the heed for.” 
improving reoperative techniques, i 
Early -reports of aortocoronary bypass grafting as a 
reoperation delineated a significantly increased operative 
morbidity and mortality. =" These communications were 
reportec to have produced excellent symptomatic re 
operative survivors. Accumulating experience. from a 
number of centers has recorded much diminution in the 
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Fig 2. —Flow being measured in graft placed five years previously 
nd now visibly atherosclerotic. Flow measured 37 ml/min, This 
manipulation resulted in electrocardiographic changes of infarc- 
-otor in distribution of this vessel. 


‘magnitude of the two major intraoperative problems, 
excessive blood loss and patent graft damage. Utilizing the 
. technique described, these two sources of major intraoper- 
- ative morbidity and mortality were not encountered in the 
present series. This experience suggests that preliminary 
exposure of the femoral vessles for rapid cannulation" is 
probably unnecessary. With the current technique, dissec- 
tion of the left ventricle and grafts to the anterior 
: escending coronary artery and the circumflex system are 
avoided until cardiopulmonary bypass is initiated and the 
heart decompressed by a vent through the right superior 
pul onary ` vein, It has been found that the decompressed 
heart on cardiopulmonary bypass allows unhurried dissec- 
- ton with a minimal risk to patent grafts. 

-+ Perioperative myocardial infarction at reoperation has 
been stressed by Winkle and co-workers,” and was greater 
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ing new postoperative Q waves on electrocardiogram, the 





















than the usual inciden el in the patients 
reported herein. In two of the three patient. demonstrat- 


secondary bypass procedure was not considered technically 
optimal and was associated with low flow measurements. 
Attempted secondary bypass in these two vessels was ret- 
rospectively inappropriate. This experience emphasizes the 
need for very careful decision as to the status of the distal 
vessel before undertaking a secondary effort at revascular- 
ization. In the third patient in this series with periopera- 
tive infarction, the new Q waves appeared in the distribu- 
tion of a patent graft mobilized during the procedure to 
measure flows. Flow in the graft was 37 ml/min. This graft 
was over five years since its original insertien and demon- 
strated gross atheromatous changes within its walls (Fig 
2). Shedding of atheromatous debris probably initiated this 
infarction pattern. Dissection of grafts of this maturity for 
flow measurements may be unwise, particularly if visible 
atheromatous disease is present. 

As mentioned, earlier clinical studies suggested excel- 
lent symptomatic results from repeat revascularization 
procedures."?' These results probably represented rela- 
tively short follow-up and a considerable number of mam- 
mary artery implantations with no previeusly direetly 
bypassed vessels. More recent reports have delineated less 
effective symptomatic relief with repeat aortocoronary 
bypass when compared to initial procedures. Although the 
62% improvement rate in the current series is somewhat 
conservative, excluding any patients with early or late 
infarction, these results are remarkably similar to other 
current data. The reports of Winkle and co-workers” and: 








of Oglietti and associates" delineate analogous results, but. 


include patients with new disease and no occluded previous. ` 
bypass grafts. Both groups stress a high rate of clinical 
improvement in this group of patients. Replacement of ` 
failed grafts proved less effective. In the present series, 17 
of the 31 patients underwent grafting to vessels other than 
those initially bypassed. This high rate of new vessels 
bypassed clearly represented disease advancement In a 
minority, but frequently was the result of an increased... 
level of suspicion regarding less critical stenoses in the: 
presence of recurrent symptoms. Nevertheless, in call 
patients, failure of one or more grafts was considered a ; 
major part of symptomatic failure. a 
The known high incidence of prolonged graft patency 
utilizing the internal mammary artery’ '~ suggests the 
usefulness of this vessel at the time of reoperation. Para- 





sternal fibrosis increased the difficulty of mammary: 
artery dissection by a minimal degree, but cid not affect 


the quality of the mammary artery itself in any of the l4 
patients in whom it was utilized. The efficacy of this vessel ._ 
when available is suggested by the resulte in the. seven 

patients followed up for longer than six months postoper- 
atively. In six of these seven patients, there were either no 
symptoms at all or proved internal mammary graft pat- 
ency at restudy. A recent report of 32 patients with the. 
internal mammary artery utilized as a bypass in a 
secondary procedure supports the validity of this vessel as: 
a graft source at reoperation.’ E 








Aortocoronary Bypass Grafis—Thomas et al 









n: aek be. internal ‘mammary artery may 
rerease the efficacy of these secondary procedares, its 
creasing ise at initial cperation will probably decrease 
‘its availabi ity in the near future. 
_ Based or the experience reported, all patients with 
igr ificant recurrent symptoms are offered restwly with 
lete arteriograms of the native vessels and grafts, as 
well as repeat left ventriculogram. Those patierts with 
reasonable residual dista. vessels and with parcicularly 
ere symptoms or threatening anatomy are offered reop- 
ration. Alchaugh a 62% incidence of long-term clinical 
mprovemeat is less than that achieved with initial aorto- 
crcnary bypass, these results may represént a fairly 
everable outlook to these particularly jeopardized 
stients. Aa attempt to improve patient selection and the 
‘tnicue cf the procedure seems almost mandétory in 
of tke inevitably increased population of these 
ts king amelioration of their recurrens symp- 
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Discussion 


Dr THoatas: My only residual comment would be that It! 
imperative, because of the attrition rate in individuals ¥ 
undergon# aortccoronary bypass grafting, that we do er 
this procelure of reoperation and try desperately to im 
technical results. We believe that reoperation is ao 
procedure that can be taught to the residents, and the g í 
results caa be attained. 
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* Revascularization of the myocardium was performed in 25 
‘patients two to eight hours after acute myocardial infarction (MI). 
‘The intra-aortic balloon pump was used in 11 patients. Thirteen 
-patients received -revascularization within four hours of onset of 
Mi; ‘all. survived the operation. Seven patients were studied 
_ postoperatively; ten of 12 grafts (83%) were patent. There was a 
-considerable decrease in left ventricular (LV) dyskinesis and an 
improvement in LV function. Among 12 patients in whom revas- 
cularization was performed for more than four hours’ duration 
atter the onset of MI, ten survived. Six were studied postopera- 
“tively; six of nine grafts (66%) were patent. There was an 
increase in LV dyskinesis, with deterioration in LV function. In 
three patients, ECG evidence of Q wave persisted in spite of 
i: absence of dyskinesis postoperatively. The interval during which 

-revascularization of acute intarction produces acceptable 
_ results in less than four hours. 

(Arch Surg 111:1216-1224, 1976) 


revious reports from this'’? and other inst:tutions*' 
have indicated an improvement in left ventricular 

LV) performance and a decrease in the extent of eventual 
1yocardial infarction (MI) when reperfusion of the area of 
nfaret was accomplished within two to three hours. These 
‘experimental sfùdies were supported by a series of clinical 
reports?" indicating the possibility of decrease in the 
extent of the eventual area of LV dyskinesis (infarction) 
y early revascularization. Assessing the safe period 
during which myocardial revascularization could be 
erformed i in patients with an improvement in LV func- 
and possibly a decrease in the extent of infarction, 
comprises the purpose of this study. 


SUBJECTS AND METHODS 


; Twenty-five e patients were studied, six women and 19 men, 26 to 
66 years of age (median, 50 years), who were treated ir. the early 
tages of acute MI (Tables 1 and 2). These 25 patients were among 
30 patients who were admitted with the diagnosis of preinfarc- 

angina or intermediate coronary syndrome andy who at some 














Te e meeting at the international Cardiovas- 
Albuquerque, NM, June 18, 1976. 





aula Society, 


Belpol 





1216 Arch Surg—Vol 111, Nov 1976 





Myocardial Revascu arizé tion : 


popin Tequeste to PO Box 520015, Biscay ne: Anner; Mi iami, FE 35192 Dr : 











































After Acute Myocardial Infarction 


Criteria for Diagnosis of Acute MI 


Since all these patients were admitted to the hospital with a 
diagnosis of preinfarction angina and were cared for in a coronary 
care unit, daily serum enzyme studies, 12-lead ECGs, and hourly 
ECG tracings were available for each patient. Diagnosis of acute 
MI was effected on the basis of the following criteria: (1) 
development of a prolonged episode of chest pain (longer than 30° 
minutes) in association with ECG changes of ischemia in the formi: 
of sustained ST-segment elevation (Fig 1) or inverted T waves; (2) 
acute changes in ECG, with development of Q waves (Fig 2) pre- 
operatively or during induction; (3) deterioration of clinical status; 
with hypotension (blood pressure <90 mm Hg. systolic) ani 
tachycardia or development of malignant dysrhythmia requiri 
vigorous therapy including electric countershock; and (4) elevatior 
of serum enzyme levels, especially creatine phosphokinsse . 
(CPK). ue 

The time of the onset of the prolonged chest pain or ECG change 
or deterioration of clinical status marked the beginning of the: 
calculated interval from acute MI to revascularization (completion 
of the aorta-coronary bypass graft). This interva! varied betwee 
two and eight hours. On the basis of previous studies reported. 
from our institution,’ in which the time for successful revascul. 
ization was found to be less than four hours, the 25 patients in th 
present study were divided into two groups: (1) 15 patients. (grow 
A) who had myocardial revascularization within four hours. (Tabli 
1); and 12 patients (group B) who had myocardia! revascularizatior 
within four to eight hours after acute MI (Table 2): The criteria: fo: 
diagnosis of acute MI for each group of patients are detailed in. 
Tables 1 and 2. In group A, seven patients developed MI just prior 
to scheduled coronary bypass surgery, and three developed infare= — 
tion in the operating room in the course of induction. In thes 7: 
patients, progression of ECG changes of ischentia to infarction 
was demonstrated preoperatively or during industion. The diag- ; 
nosis of MI in ten patients was further supported by arise in | 
serum enzyme level known after the fact following analysis of . 
blood samples obtained intraoperatively; this indieated ev idence of | 
a serum CPK increase two to three times normal. Three patien 
in this group and five in group B had persistent evidence-of 
waves on standard 12-lead ECG initially. In one group B patie 
ECG evidence of MI was not definite, owing to development. of lef : 
bundle branch block. a ; 
































Criteria for Selection of Patierts 
for Emergency Revascularization 


The selection criteria for emergency revasculurization ‘in the 
course of acute infarction differed somewhat for the two groups: of a 
patients. In group’A, seven patients developed acute ML just prior. ; 
to scheduled coronary bypass surgery. They wire operated omo 
because a large area of the myocardium was considered at ris 
The operation in these patients was carried out an hour 
aba of schedule in order to revascularize the  myocardiu 1 








š vascularization Wit 
Sroup A) 

Diagnosis of MI by 
<= Hypo-  Dyerhyth- infarct : Evidence : Enzyme — Angiog- erative a 
tension mia Location “of Mi =CG Studies raphy, ECG Follow-up 
— ~ Anterior. ST-segment i + Normal Asymptomatic 
: ; elevation Ta e ARE 
+ Anterior ‘ST-segment : : Normal Died-after: 4: mo: 

elevation 
Anterior Q wave ; Normal 











class |. 
Anterior Q Wave Q wave Symptomatic 
class H 
Anterior ST-segment Normai Asymptomal 
elevation : 
Posterior Q wave Q wave Asymptomatic. « 
Anterior ‘ST-segment Normal Asymptomatic: 
elevation : 
Anterior ST-segment Normal Asymptomatic 
elevation Eri 
Anterior Subendocar- Normal Asymptomatic... 
dial ischemia ; E 
Anterior ST-segment Asymptomatic: 
elevation eh 
Anterior ST-segment Aymptomatic 
elevation i 
Anterior ST-segment Asymptomatic. 
elevation . sat 
Anterior Subendocar- i Asymptomatic 
dial ischemia 




















atier received intra-aortic balloon pump assistance electively. 


‘tien in the course cf induction were operated on because of 

slopment.of complications, such as hypotension and dysrhyth- 

it were unresponsive to conventional therapy. Deteriera- 

the clinical condition, in spite of adequate therapy, was the 

remergency revascularization in three of these patients 

p à and in five-patients in group B who showed ECG 

r 3 wave ‘preoperatively. All group B patieats were 

f Ated vigorously, but eventually required revaseulariza- 

because -of deterioration of their clinical condition. Persist- 

ce of chest pain coupled with an increase in its severity, 

velopment of malignant dysrhythmia, and hypotension—in spite 

í edical management and, in three instances, im spite of 

utilization of cireulatery assist—constituted the criteria for revas- 
cularization. 


PREOPERATIVE HEMODYNAMIC 
AND ANGIOGRAPHIC STUDIES 


lemodyramic studies were enacted in order to assess 
x ent of the deterioration of LV function due to 
Jon end to evaluate the effectiveness of revascular- 
changing the extent of the dyskinetic area due to 

‘Ta 14 patients, hemodynamic studies and coro- 


PREOP ADMISSION 


POSTOP 


jograms. already were available. These studies Fig 1.—Tap, Preoperative and postoperative left ventriculograms j 
; from patient 7, group A. Bottom, Serial 12-lead ECG from same. 
patient. Note change to normal of ECG after coronary bypass. 


patients just before infarction or immediately thereafter 
prior to the patient’s transfer to the operating room. In 
: eight of these patients, the hemodynamic data and left 
i tive vaie or the absence of a large area of  ventricu sgrams were supportive of acute LV failure due tos 


nesis ere cons dered as evidence of limitation i in the infaretica (Fig 1). 
eri p Hemos ynamic studies were performed ine Jine 
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C o Hypo = ~“ infarct 
Pain. tension © Dysrhythmia: -Location - 
- Anterior 

Anterior 


Anterior 


Anterior 
Anterior 


“Subendocar- 
diai ischem- 


ST-segment 


o ECG Studies 


p: Bled Tyr post | ss 
: operatively aS 


symptomatic 
class Io 
Symptomatic 
slass H + 
asymptomatic 
asymptomatic 


elevation 


Anterior 


ST-segment 


Asymptomatic - 


elevation 


ST-segment 


Asymptomatic 


elevation 


Anterior 
Posterior 
Anterior 


ST-segment 


Asymptomatic 
asym ptomatic 


elevation 


Anterior 


Left bundie 


branch 


block 
ST-segment 


Anterior 


asym ptomatic 7 


elevation 


__ *Patient received intra-aortic balloon pump assistance elect vely. 
, Patient received emergency intra-aortic balloon pump assistance. 


Table 3.—Hemodynamic Data in Patients Receiving Myocardial Revascularization 
Within Four Hours After Infarction (Group A) 


za ‘Cardiac Index, 
Liter/min/sq m 


End-Diastolic 
Pressure, mm Hg 


% Ejection 
Fraction 


a Patient “erative erative erative erative erative erative 


% Dyskinesis 
(omnes, paa e pnm FOF Descend- 

Preop- Postop- Preop- Postop- Preop- Postop- Preop- 

erative 


Graft Blood Fiow, ml/min 
| ann inna! 
Left Ante- ee 
Right No. of Grafts 
Coronary Circu- py 
Artery lation 


ing Coro- 
nary Artery 


Postop- 
erative 





Plus. sign indicates coronary graft was performed, but blocd flow through graft was not measured. 


+Patient had coronary artery thrombectomy. 
iClosed graft. 


methods published previously.’ Briefly, cardiac output was 
neasured by the Fick principle, and end-diastolic pressure 
‘was measured prior to LV injection by a fluid-filled 
catheter, ‘The ejection fraction was calculated by planim- 
etry. from the right anterior oblique view of the left 
entricle, Ventriculography was accomplished prior to 
oronary arteriograms. The end-diastolic volume was 





a calculated from the LV angiograms in right and left 


anterior oblique views by the multiradius method of Dodge 


_ and co-workers.” ' The percent area of dyskinesis was calcu- 2 
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lated by methods of Smith et al’ from the silhouette of ‘the : 
left ventricle during diastole and the extent of its” border ; 
that did not contract during systole. ; 


OPERATIVE PROCEDURE 

All patients were operated on on an emergency basis 
Nine patients were operated on with elective (preopera- __ 
tive) use of circulatory assistance’’—intra-aortic balloon 





pump. In these patients, the balloon pump was utilized 
; with the . patient under. local anesthesia 4 either in the 
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ag rom. Two additional patients eel ei ‘peal 
y assistance on an emergency basis during the opeva- 
ion: in one, after thoracotomy, because of development of 
hock and ventricular ‘brillation, and in the other during 
le possepeative period (one hour after surgery, because 
‘ventricular fibrillation. 
The procedure was carried out with the pati 
oderete hzpothermia (28 to 32 C), using a bubb 
at flow rates averaging 2.4 liters/min/sq'! 
henous vein was invariably used as a coronary pass 
ft in all cases, and the distal anastomosis was always 
erformed without aortic eross clamping or during a cross 
imp period of less than five minutes at any point. In most 
ents, because of the small amount of bloed fow 
uga the native coronary artery, the distal anastomesis 
d be performed without ischemic arrest. In all patierts, 
probe imifially was passed proximally in order to extract 
y theombus. In those patients in whom coronary blood 
Ww cculd not be established in this manner, perfusion 
rougi the graft was established after securing the distal 
asto nosis, with the use of a coronary perfusion canmula 
@ pericd of five minutes prior to proximal graft-to- 
ta enastomosis. The coronary graft flow was measured 


5 ra eats, intraoperatively, using an electromagnetic 
ood- ow w arobe. 




































: POSTOPERATIVE MANAGEMENT 






Postoperatively. the patients were cared for in an inten- 
e care unit. Two patients required reoperation because 
oeclasior of the corenary grafts by intrapericardial cots 





beceuse af kinking. One of these panes 9; group) was 





ig Sena 1 12- ead ECG from patient 9, group B. Preoperative ECG obtained four hours before rooperaiion ando. 3 of 
two hours after initial bypass graft was done tc rignt coronary artery. Ses 








reoperated on because of bleeding. This patient did no 
have MI antil two hours after surgery when she developer 
ECG eviđence of posterior wall MI (Fig 2), She had r 
ceived a single right coronary graft, and, at reoperatiot 
four hours later (total time of six hours after infarctio 
was found that the coronary graft was occluded by intra. 
pericardial clots; she was resultantly hypotensive and 
required large doses of dopamine hydrochloride. Following. 
evacuation of the clots and restoration of blood flow 
through ‘the graft, there was an immediate reversal of 
shock and improvement in ECG changes. The second pa- 
tient (Ne. 4, group A) was initially operated on because of 
acute Mi. He was reoperated on because of the develop: 
ment of hypotension and a requirement for a large d 
pressor agents. In his case, at reoperation, a eireumfle: 
graft was found kinked due to pericardial closure, He had Q 
waves before surgery, but was considered to have acute 
graft occlusion, because of deterioration of his clinical | 
condition postoperatively in the intensive care unit. In this © 
patient, the need of pressor agents after reoperation. 
decreased considerably, but ECG evidence of Q waves 
persisted. 
In all patients, postoperative evaluation included ECG. 
studies for three consecutive days in addition to serum 
enzyme studies: CPK, hydroxy! butyric dehydrogenase, 
lactic dehyrogenase, and glutamic oxaloacetic transami- 
nase. These studies were repeated prior to patient ` 
discharge from the hosptial. All surviving patients were 
followed up for a period varying from six months to four 
years. Fastoperative cardiac catheterization studies were 
performed in 13 patients. In two patients, the postopera- 
tive studies were carried out twice, at two- and four-y r 
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ae waves. 


RESULTS 


The coronary artery lesions in all patients obstructed 

‘than 75% of the lumen and, in all but one patient, 
red the anterior descending coronary artery. The 
escending coronary artery was, in one of these 
severely diseased and deemed inoperable. This 
ceived bypass grafts to the marginal branch of 
imfiex and posterior descending coronary artery. 
; main coronary artery in five patients was also 
l. Altogether, 12 patients had double coronary 
vp grafts, seven had triple, and six had single. 








Group A 


roup A gonsisted of patients receiving myocardial 
revascularization within four hours after nfarction 
(Tables 1 and 3). All patients in this group surv ived the 
‘operation. Hypotension and dysrhythmia that were pres- 
ent in the majority of this group (Table 1) were reversed 
gradually after revascularization. Three patients in this 
-group had Q waves on the preoperative ECG, which, in two 
patients, persisted after revascularization (Fig 3). The 
significant ECG change was the disappearance of the T- 
wave inversion and a return to normal of the ST-segment 
elevation. As shown in Table 1, six patients in this group 
“received ulatory assistance electively with the intra- 
aortic balloon pump. Counterpulsation in these patients 
was continued for 24 to 36 hours postopen ire 
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fuk Fig 3. Seal 1 12-lead ECG from patient 6, croup A. Preoperative ECG obtained two hours after acute occiusion of 
fight coronary artery shows Q waves and ST-elevation. Note postoperative ECG with continued evidence of Q 










































‘tients, the anterior descending coronary arte 
sed. An average of 2.2 grafts were perform 
‘ients had postoperative studies within’. fo 
ae year after the operation (Tabie 3). Ten of t 
y bypass grafts (83%) proved patent. In these 
‘ <- onts, the mean preoperative cardiac index was 
25 (SD) liters/min/sq m and increased to 3.05 + 89 
i ./sq m. End-diastolic pressure decreased from 
z 10.3 mm Hg to 12 + 2.8 mm Hg. This difference 
was statistically significant (P < .025). The ejection frac- 
tion was 40.9% + 13.7% and increased to 52.1% + 10.45% 
(P < .05). The extent of preoperative dyskinesis of the i 
ventricle for the entire group was 30% + 14.6%. In 
seven patients studied postoperatively, the extent of d 
nesis preoperatively was 24.8% + 15.9%, ranging from zero 
(in two patients who had preoperative studies prior o 
development of MI) to 52%. Postoperatively, the extent of 
dyskinesis had decreased to zero in six of the seven 
patients, with one patient showing a 5% LV dyskinesis. 
This difference was statistically significant (P< O01). 
The coronary graft blood flow rates are shewn in Table 3. 
Serial enzyme studies, postoperatively, in these patients 
indicated their gradual return to normal (Fig 4). 

On follow-up, ten patients were asymptomatic. Two 
patients are symptomatic in class I and II and one patient 
e operation. At postoperative 
atient No. 2, group A, Tables 
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Fg 4.—Preoperative and postoperative left vertricalograms and daily serum enzyme changes of patient 4, group B 


(® nd patient 3, group A (bottom). CPK, ereatine phosphokinase; HBD, hydroxybutyric dehydrogenase: LDH, 
dehydrogenase; SGOT, serum glutamic oxéloacetic transaminase. 





ad a pasent graft to the anterior deseending have extensive MI involving less than 20% of the LV wall. 

ry, but he died in cardiogenic shock due to The infarcts in these patients ranged in age from eight 
re of this graft (autopsy finding). hours tc six weeks (Fig 5). In these two patients, the intra- 

aortic balloon pump was used as an emergeney pro 

because of development of ventricular dysrhythm ade 

onsisted of patients receiving myocardial fibrillation. Three other patients in this. group were- 

ion more than four hours after infa ection operated on with elective use of the intra-aortic balloon 

4). In tais group, ten patients survived. Two pumping. In these patients, circulatory assistance was used 

: tients who, at autopsy, we r ; 
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3 diac e index. “ End-Diastolic 
iter/min/sq m “Pressure, mar Hg 
poe 


-% Ejection 
Fraction 






24 18 78 51 


38 





% Dyskinesis ; 
et rior Descend- 
‘Preop-- Postop- . Preop- Postop- Preop- Postop- Preop- Postop- ing Coronary Coronary Circu- onal 
erative erative erative - erative erative erative erative erative 
27 78 63 12 










Right. Diag- No. of Grafts 
Artery Artery dation Branch? ‘Total Open -| 
+F es els wis fea essa | : 
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23 
38 
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C f the left anterior descending coronary artery. 



























Fig $, —Microscopical sections from heart of patient 1°, group B, 
showing evidence of infarction varying in age from seven to ten 
‘days (left), eight to ten weeks (center), and 8 to 12 hours (right) 
(hematoxylin-eosin, original magnification x 100). 


was eventually discontinued when hemodynamic stability 
was achieved. Serum enzyme changes in most patients in 

‘this group were similar to changes in those patients who 
developed acute MI in the course of coronary bypass 
surgery (Fig 4). Coronary grafts averaged two per 
Hent, and, at postoperative studies, six of nine grafts 
were patent. AMORE e in tis group, five 


hë preoperative hemodynamic studies in these patients 
vere carried out in a manner similar to those done in 
patients. in group A, and postoperative cardiac catheteriza- 
_tion studies were performed in six patients. Preoperative- 
‘the mean cardiac index in these six patients was 
98 (SD) liters/min/sq m. The mean card ac index 
ased to 28 + 62 Ta m o 


inn i n group By was 29% + + pase For the six 
the extent of 








-#Plus sign indicates coronary graft was performed, but bicod flow through graft was not measured. 
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PREOP 


POSTOP 


Fig 6.—Preoperative and postoperative studies from patient 6 
group A. Initial right coronary artery (RCA) injection shows a 
patent artery. Second injection shows cutoff of artery (arrows). G, 
vein graft; LAD, left anterior descending coronary artery; PDA, 
posterior descending coronary artery. 


after revascularization (P < .025). Thus, there was a 
considerable increase in the extent of dyskinesis in this | 
group. This especially was significant when compared wi h 
patients in group A in whom the extent of dyskinesis h : 
decreased from 24% to 1% postoperatively. Comparison of 
the data among the two groups, A and B, however, wa 
somewhat difficult because three patients ir group B wer 
studied prior to development of acute MI at a time wh: 
there was no evidence of ventricular dyskinesis. 
On follow-up, seven of the ten surviving patients are. 
asymptomatic. Two patients are symptomatic in class IE, 
and III. One patient died during follow-up U2 years after 
the operation. This patient had a patent coronary graft an 
at autopsy was found to have an old and a new MI. 


















COMMENT 


Previous experimental studies have shown that, with 
reperfusion of an area of myocardial i ischemia within three 
hours of coronary occlusion, the size of eventual MI (as 
determined by release of CPK) decreases appreciably. AL 
number of clinical- Feporia Support our: _ Bndings, rga 





Revascularization After o A & Vargas 








: almighi in A number of šia soporte. objective date h 


not geen presented, and mere reversal of shock or stzbil T 





of tae clinical condition has been considered as evideace ef 
‘decrease in the extent of MI. A recent report, however; 
divates tha: the preoperative ECG evidence of Q wave, 
after revase larization within three hours of infarction, 
` did. ot retara to norma’. These patients had revaseulari- 
- gation of the “ight orleft coronary artery, which was shown 
: to =e cesluded acutely in the course of cardiac catheteri- 
ition. Baseé on this study, the authors suggested conse=- 
ine management of such patients, unless ventricular 
‘llatier. develops. Our study supports these findings. 
lowever, in our pestoperative angiographic studies cn 
hree patiens, there was a discrepancy between the per- 
‘sistence of the Q wave and the preservation of the LV 
function Whether evidence of Q wave indicates extensive 
transmural MI, or patchy islands of necrotic muscle amorg 
the healthy myocardial cells, its presence, apparer'tly, is 
net always indicative of extensive dyskinesis. 
Because of the complicated clinical setting in whieh 
5 emergency revascularization for an acute MI is decided on, 
“itis not possible to categorize all such patients into ome 
group. In a previous report, we selected groups of patients 
. and divided these groups into four categories, depending 
on the patency of the anterior descending grafts and the 
\umber o7 heurs passed from initiation of MI.’ Consideriag 
the select g-oup of patients, we, in that report, showed 
t, if. an arterior descending coronary graft were earriad 
‘ithin fcur hours of infarction and the graft remained 
ent, the extent of dyskinesis would decrease greatly. In 
ents whe received an anterior descending graft longer 
four hcurs after infarction, the extent of dyskinesis 
larger tnan if the anterior descending coronary greft 
te eventually closed (no reperfusion). Since the purpcse 
the present study was to evaluate the appropriate time 
ring whick successu! revascularization could be done, all 
jente were accounted for and divided into two greups on 
» basis ef the length of time of ischemia alone. Compar- 
isen of patients in groups A and B in this report indicated 
t, with revascularization within four hours of MI, it was 
ible co mprove on the hemodynamic findings of LV 
and imit the eventual extent of MI. Furthermore, 
operative mortality was nil, and graft patency was 
F early revascularization. These resuits ere 
-areeent report from the Ochsner Clinic. 
Ve found in our study that the patients benefiting mest 
m the precedure, however, were those who dev eloped MI 
le just cea to raud myocardial vevasevlanza tan 







































operetit g room was Keiti for emergency myoear- 
à stWarization. NE have attempted to eve eur 












on ould be apparently carried out PEA Tais 
ort, however similar to others, has had many departures 
strict clinical research protocol, which mzy he 

» results considerably. The details of che 











; preoperative arid postoperative alinieal presentation and 
- the hemodynamic data are given in Tables 1 through 4; 
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from these, the reader may draw his own conclusions. 

We believe that, in a number of these patients, good nA 
results have accompanied establishment of distal coronary — 
blood flow by early reperfusion. In our patients, 
there was no flow through the native coronary ¿ 
probing of the proximal coronary artery was. enac 
order to extract any clots. In six of our patients, thr 
tomy was performed in this fashion—in one (patient | 
group A) so successfully that a large black area of the righ 
ventricle immediately changed to pink color! After remov: 





effects were noted in another patient (No. 9, group B) 
whose right coronary graft was closed off with intrap 
cardial clets. In patients in whom no flow could be es 
lished in this manner once the distal coronary graft was 
carried out, reperfusion of the distal bed was accomplished 
for a short interval by a cannula via the vein graft be 
proceeding to the proximal anastomosis. i 

Addition of the intra-aortic balloon pump to the manage 
ment of these patients, we believe, has improved our 
results. None of our nine patients who received the elective 
intra-aortic balloon pump procedure has manifested exten- 
sive areas of infarction postoperatively. Most important, 
the ECG evidence of severe ischemia (ST-segment eleya- 
tion) rarely progressed to Q waves in the course of the 
operatiom A recent experimental report supports: th 
point, that the combination of balloon pump and coronary 
reperfusien improves the ischemice myocardial ‘blood 
flow.'" 





CLINICAL IMPLICATIONS 


Our steady shows that the maximum period of ischemia 
before reestablishment of coronary blood flow is less than 
four hours. This includes the time intervals in which the 
diagnosis is made, hemodynamic studies performed, and _ 
the time for the induction and performance of the opera- 
tion unti the coronary bypass graft is established. It is 
obvious that only a small number of. such patients can be | 
helped. Iu our study, roughly one half of the patients could — 
not be taken to the operating room before four hours be- 
cause of either a delay in the diagnosis or inavailability. of 
the operating room or personnel. The first patient operated 
on in ourinstitution (patient 2, group B) was found to have . 
acute MI approximately two hours later, and the anes: ` 
thesia team was somewhat concerned about inducing. a: 
patient with acute MI infarction. Thus, a period of six 
hours was spent on diagnosis, operating room availability, 
and anesthesia. During the operation, the anterior de- 
scending coronary artery was found occluded, devoid of = 
any proximal blood flow. When reperfusion was performed 
about eight hours after infarction, oaee a 
patent coronary graft, this patient developed a ay Irge 
dyskinet area of the anterior wall.’ 

Our recommendation, in an institution prepared for such 
an operative procedure, is that the. operating: team and 
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| whenever passible with the use o? an intra- 
n pump. Tti iš important, intraoperatively, to 


porta, We do not believe that patients sympto- 
an acute MI, but responsive to conventional 
medical management, regardless how early they are 
admitted to the hospital, should undergo coronary bypass 
surgery. Though operative mortality in the group who 
underwent surgery is small (8%), this procedure at the 
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Ronw B. WALLACE, MD, Rochester, Minn: I only wish to 
question the diagnosis and the terminology used in describing 
these patients with myocardial infarction. I wonder if the group A 
patients who were discussed did not represent patients with acute 
~ ischemia without infarction as opposed to the group B patients 
‘who probably did have infarction. 

“The ECG shown is consistent with the changes that we see 
commonly i impatients with acute ischemia, and it can be expected 
to reverse to normal with revascularization. 

Likewise, changes in the ventricular contractility with acute 
ischemia are wel recognized, and likewise, prior to infaretion, they 





ould suggest that, in describing these operations, we define 
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Discussion 










This investigation ; was 8 


Se ported - 
Miami Heart Association and the Florida Heart ‘Agsneiation’ Dr ‘Bolooki | isa 


recipient of research career development: grant HE 70670-04 from: the 
National Heart and Lung Institute.’ ‘ 
Adrienne Fried, BSRN, provided assistance in this: study. Al Ghahra- 
mani, MD, Leonard Sommer, MD, and Stephen Mallon. MD, performed the- 
cardiac catheterization studies in these patients. Gerari Kaiser, MD, Willis 
Williams, MD, and Richard Thurer, MD, allowed their patients. to: pe 
included in this study. 
Datascope, Saddle Brook, NJ, provided the intra-aorti balleon pump used 
in this study. R, 
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Dopamine hydrochloride—Intropin. 
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carefully the patient population and what we mean by ' ‘infan 
tion.” i 

Dr Botooxt: Obviously, this controversial subject needs more ~ 
documentation. H 

We have been very careful in considering which patient hase an 
acute infarct and which one has preinfarction. However, this w 
not a research protocol designed with strict rules, that is, preoper- 
ative studies were not done at a given time and ECGs or serum | 
enzyme studies were not performed at a certain interval. There- ; 
fore, like many other studies done in such patients, ] am sure ours. 
are incomplete and have deviated from a clinical research protocol. 
In the paper, I have given details of every case and all the 
findings, and I think the reader can draw his own conclusions: = 
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_ @ Nonputsatile left ventricular (LV) bypass was ach:eved in 
“nine alert, active calves tor periods of up to two weeks using a 
è strifugal Hood pump. Data were compared to prabypass 
control values and to results obtained from seven calves that 
underwent nonthoracotemy, retrograde LV cannulation, and 
< pulsatile bypass for up te 35 days. 

Nonpulsatile flow produced an increase in heart rate of 20% 
< .05) and an increase in aortic pressure of 10% (P < .5). 
Cardiac cutput and systemic vascular resistance were similer in 
ath: groups for three days; thereafter, vascular resistance 
~ee @s cardiac cutput progressively increasec. Serum 
n, lactate, and pyruvate values remained normal; creatimine 
rances were not significantly different than control valwes, 
there were no significant changes in body weight. These 
indicat? no untoward effects as a result of prolonged 
less perfusion. 

rch Sure 111:1225-4230, 1976) 





ryegardless of derivation, pulsatile flow is fundamentally 
/inefficent, because pulsing pumps must expend 
etie anergy to overcome cyclic changes in inertia. 
mpared 20 volume displacement models, nonpulsatile, 
centrifugal pumps. are simpler, more compact, ard make 
more efficient use of available power. Consequently, tney 
represent a potentially superior engineering desiga for an 
uplantable circulatory assistance device. However, een- 
ugal pumps have not been widely used for circulatory 
stanee, because of the prevalent opinion that pulsatile 
arfusion $ required for optimal physiological perform- 
nee. Indeed, the significance of pulsatile blood dow has 
been debated for more than a century, and namerous 
ariments have been performed to study the eects of 
ulsation Unfortunately, the results are prcfourdly 
uenced by the artifacts that necessarily accompany 
dlated ergan or anesthetized surgical preparatiens, and 
he data are frequently inexact or contradictory. Naverzhe- 
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less, adverse effects attributed to nonpulsatile fow 
included increased renin production, increased va 
resistance, decreased oxygen consumption, metabolic 
acidosis, eiminished urine output, baroreceptor alteratio S, 
and lymphatic stasis. 

To test the validity of these assertions, we performed a 
series of experiments in which nonpulsatile perfusion was 
maintained in unanesthetized, active calves by employin 
a centrifugal pump for complete left ventricular (LV) 
bypass fer periods of up to two weeks. 


MATERIALS AND METHODS 


The pump unit consists of a 210-gm, 10 x 9 x 4-em cylindrical 
housing that contains an impeller-rotor assembly (Fig 1). The 
rotating impeller imparts kinetic energy to the blood in. proportion 
to its revelutions per minute and will maintain a given perfusion i 
pressure ever a wide range of flow requirements dictated by. the 
peripherai resistance.’ The rotor is sealed, floating on a saline 
lubricatec thrust pad, and is coupled to an external, motor driven 
magnet. Pump speed and flow are monitored and regulated by an` 
integrated control console. 

Nine experimental animals underwent thoracotomy and dirent 
transapicz] LV cannulation with a polyurethane inflow catheter 
(inside dizmeter, 12 mm), the terminal portion of which is shaped 
into an &em recurve for insertion into the heart. Twenty-four: ; 
hours prier to pump implantation, calves weighing 90 + 6kg were: 
placed in a mobile stanchion and lightly sedated, using ketamine 
hydrochloride (3.5 mg/kg) and diazepam (120ug/kge) administered: 
intravenously. Large-bore central venous and arterial lines were. j 
placed using local anesthesia, and a Foley catheter was inserted sa 
into the bladder. A Swan-Ganz flow-directed catheter was posi- 
tioned in the pulmonary artery for thermodilution cardiac output: 
determinations. An antibiotic regimen was started. six. hours. 
preoperatively and consisted of 1.0 gm of chloramphenicol every. . 
six hoursand 2.5 million units of aqueous penicillin G every four. i 
hours. Hematologic, biochemical, fluid balance, and hemody namie ; 
baseline values were obtained during this fasting control perio 
and hydration was maintained by intravenous fluids. 

At the end of the 24-hour control period, the calves underwent 
halothane endotracheal anesthesia and left thoracotomy: A 12-mm 
Dacron vaseular graft bonded to the polyurethane outflow conduit- 
was anastomosed to the dorsal aorta in an end-to-side fashion. The - 
inflow coaduit was brought through the chest wall atthe eighth i 
intercostal space and directed along the cephalie surface of the” 
diaphragm to the apex of the heart. A circular knife was used to 
excise. a core of LV apical myocardium, and the inflow cannula was — 
inserted 3 3 em into the left ventricle.. The system was flushed to 
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flow meter:designed for the pump system. 
ow was maintained at less than 3 liters/ min for the first 
ive day, after which the flow was increased until the 
‘output was captured, and the animal became nonpulsa- 
after, flows were adjusted as necessary to continue 
nenpu le flow for the remainder of the experiment. Aortic 
pressure, LV pressure, pulmonary artery pressure, pump revolu- 
{ions per minute, pump flow, pump power, ECG, and body 
temperature were monitored continuously and recorded hourly. 
Blood and urine samples were obtained for daily analysis, and 
strict records of fluid intake and output and body weight were 
intained. The end point for elective termination was arbitrarily 
get at two weeks or any point at which complete bypass could not 
be maintained. í 
-For comparison, an additional seven calves underwent periph- 
| eral, nonthoracotomy, retrograde LV cannulation via the carotid 
artery? Healthy calves, averaging 81 + 6 kg, fasted for 24 hours, 
te premedicated with 4 mg of atropine sulfate, and anesthe- 
ized with 4% halothane and oxygen. Catheters were inserted into 
the external jugular vein for infusion and central venous pressure 
monitoring and into the common femoral artery for pressure 
“measurement. A Swan-Ganz catheter was inserted inte the pulmo- 
nary artery through the opposite jugular vein to measure cardiac 
“output by thermodilution. Antibiotic therapy was started just 
prior to the pump insertion. Thin-walled cannulas were inserted 
into the ascending aorta via the carotid arteries. The inflow 
cannula was then advanced across the aortie valve aná positioned 
in the ventricle. The pump was operated at approximately 5,500 
rpm, and output averaged 3.5 to 4.0 liters/min. This wes generally 
less than the calf’s cardiac output, which superimposed a normal 
arterial pressure contour (Fig 2). 

“All data were entered into a central computer ecmplex and 

stored on magnetic tape for off-line analysis. Descriptive, correla- 
tive, regressive, and multivariate statistics were performed by the 
` computer, using standard packages.’ 
-Serum and urine creatinine, urea nitrogen, and ren. n determi- 
‘vations were obtained daily. Renin values were determined by the 
radioimmunoassay technique and are expressed as nanograms of 
“angiotensin I produced per milliliter of plasma per hour. Lactate 
¿and pyruvate assays were performed in our laboratory using 
commercial methods.’ 


























































RESULTS 
Duration of Bypass 

Nine animals underwent complete, nonpulsat-le bypass 
for a mean duration of nine days, with a range of 4 to 14 
Two animals were terminated early (at 4 and 10 days) 
en intraventricular structures partially occuded the 
ow cannula, and pulseless flow could no longer be 
maintained. Two animals died of air embolization (days 4 
and 10) when a perfusion port was inadvertently left open. 
_ Additional deaths occurred from sepsis (one animal at day 
<T) and thromboembolism (day 10). The three remaining 
animals completed two weeks of nonpulsatile bypass free 
of complication. 

Partial bypass animals were perfused from 4 to 35 days 
on bypass, with a mean duration of 11 days. There were 
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Fig 1.—Exploded view (left) shows components of centrifugal 
pump used in bypass experiments. Assembled unit (right) 
measures 10 x 9 x 4cm. : í 


two air embolism episodes, one thromboembolism, and one. 
drug overdose accounting for early deaths. 


Perfusion Pressures 


On the first postoperative day, the pump speed was 
increased to completely capture the LV output, and the 
pulse pressure disappeared (Fig 2). The resultant nonpul- 
satile perfusion pressure was only slightly greater than the- 
control mean aortic pressures for the firs: 24 hours (not 
significant). After the first nonpulsatile day, the perfusion 
pressures steadily increased from a mean af 112 + 6 (SE) 
mm Hg to 123 + 3 mm Hg (P < .05) over the following 
three days and remained unchanged thereafter (Fig 3): 
The mean aortic pressure in the partial bypass animals waso 
not significantly different from the control values. 2 

Figures 2 and 8 also illustrate the reduction in LV- 
pressure achieved in both groups of animals. In the. 
complete bypass animals, it was possible to maintain the. 
mean LV pressure at or below 0 mm Hg However, eX-, 
perience indicated that it was desirable to maintain a small: 
positive pressure within the ventricular cavity to protect 
the endocardium from injury. 


Heart Rate 


A mild but significant tachycardia developed after the. 
institution of nonpulsatile perfusion (Fig 4). Relative to: 
preoperative control, all animals demonstrated an increase’ 
in rate on the first postoperative day. The pulse rate in the . 
partial bypass calves remained between 75 and 95 beats per 
minute over the succeeding two weeks. In distinction, the 
initiation of nonpulsatile flow produced an immediate 
increase in rate from a mean of 94 + 5 (SEM) to 116 + 6 
beats per minute (P < .05), which persisted essentially 
unchanged for the duration of the experiment. í 


Cardiac Output 


One of the most conspicuous effects of complete nonpul- 
satile bypass was the progressive increase in ‘cardiac 
output. After the first 48 hours of complete bypass, 
progressively greater flow rates were required to maintain 
nonpulsatile perfusion (Fig 5). Whereas the partial bypass 
animals maintained a cardiac output similar to preopera- 


tive values (7.6 liters/min), the nonpulsatile animals had 


Pulseless Perfusion—Johnston et al 










: HEMODYNAMICS 


om8 NON-PULSATILE 
EH PULSATILE 
T “STD. ERROR 









LEFT VENTRICULAR 
POI 


DURATION OF BYPASS 
DAYS) 






















3.~Aortis perfusion pressure remained remarkably consistent 
d was slightly higher than mean aortic pressures recorded in 
jal bypass animais. Although slight positive pressure was 
intainsd within left ventricle to prevent barotrauma, ottput 
essu’e and flow remained nonpulsatile. 


nost dovbled their cardiac output by the end of the 

second week (13.8 Eters/min). Two animals in the group 
mons:ra.ed intermittent periods of activity toward the 

end of the experiment during which their output exceeded 

S liters.rrcin. 

Totai Peripheral Resistance 

Mean preoperative peripheral resistance was 1,993 — 32 

SEM) dyne sec em >. The systemic resistance in the partial 

wpass an‘mals did not change significantly during the 

permren:s. Since pressure remained essentially constant 

er the tnird nonpulsatile day, the total bypass animals 
bied a progressive decrease in resistance as flow 

nereased (Fig 6). 

On Renal Function 

tel values for serum creatinine and urea nitregen 

3 + 0.1 (SEM) and 17.8 + 0.9 mg/100 ml, respec- 

-Da ly determinations in both groups showed no 


the initiatien of pulseless perfusion (Fig 7). Mean 













_2.—Representative tracirgs illustrating control pressures (left) total, nonpulsatile bypass (middie), and partiai, pu at 
ight). Nongulsatile perfusion pressure remained about 10% higher than control mean arterial pressure. LV, left ventricle 


ion from control. Serum renin values did not increase . 










hr, and average maximums never exceeded 2.8 + | 
ml/hr (not significant). ae 

Creatinine clearance decreased slightly and. then 
increased slightly (Fig 8) after approximately 72 hours o 
nonpulsatile perfusion (not significant), but correlation 
with the increased cardiac output was poor (r° = .56). k 


Body Weight oe 
Pairee data analysis between control body weight and 
daily weights revealed no significant differences, Al 
animals had free access to salt, water, alfalfa, and grai 
mix. Diaretics were not employed. None of the animal: 
showed any evidence of edema or fluid retention, and 
intake-cutput volumes remained in remarkable balance 
fluctuating less than + 1% per day after the first postoper- 
ative day. ee ran 



































Metabolic Products 

Serum lactate and pyruvate levels remained: 
throughout the course of the experiment (Table). B 

remained between 7.35 and 7.46, and Poo, flue 
between 37 + 0.8 (SE) mm Hg (control) and 42. + 

(day 14} No indication of acidosis was detected. 


COMMENT 
Most previous investigators of nonpulsatile pr 
have shared the common anathema of having t 
acute anesthetized preparations or isolated organs, V 
many of their observations may be applicable to some 
problems of short-term cardiopulmonary bypass, recent 
reviews-have called attention to the difficulty of extracting 
valid generalizations from such data.’ To our knowledge, 
the present study represents the first data obtained from 
animals in which nonpulsatile perfusion was initiated and 
maintained for prolonged periods while the animals we 
alert, active, free of obscuring medication, and ingestin 
normal diet. ee 
Some-of the earlier observations relating depulsation to 
vagolytic effects on the heart have proved to pertain to the 
chronic unanesthetized preparation." The tachycardia 
that followed the institution of pulseless flow persisted 
despite -a slightly elevated aortic pressure, sugge ing a 
desensitization of the baroreceptor reflexes. The accompa- 
nying decrease in peripheral resistance suggests that the 
peripheral effects of any baroreceptor alterations were 
relatively less important than the autoregulation inherent. 
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DURATION OF BYPASS 

es (DAYS) 

; Fig é Mild tachycardia persisted in nonpulsatile animals despite 
elevation in mean arterial pressure, possibly indicating desensiti- 
ation of carotid and aortic arch baroreceptors. 












































Boucher et al” and others,'’""' but do not support 
s of earlier workers who recorded an inzrease in 
resistance with nonpulsatile blood flow." 

ses observed in cardiac output, peripheral 
and mean perfusion pressure reflect the adap- 
fa healthy animal to an artificially induced 

mic circulation in which the calf’s cardiovascular 
s required to dissipate a large amount of excess 
wy. In an effort to compensate for the constant 
“LV afterload, the homeostatic mechanisms 
erated to keep perfusion pressure constant 
me the surplus energy by returning volume 
e pump system. As the LV pressure began to 
with the additional volume return, additional 
gy was supplied to reduce it, and the total flow 
to oscillate upward. Thus, the output and 
: changes observed in our experiments may be 
due to superfiuous mechanical cardiae substituticn rather 
n pulseless flow. . 
We found no indication of impaired renal excretory 
etion, confirming the reports of several recent investi- 
It is noteworthy that the creatinine clearance 
urinary output did not change despite the dramatic 

ein cardiac output, indicating that the renal auto- 
atory mechanisms continued to function normally. 
n greater interest is the demonstration of consist- 
mal plasma renin levels, despite numerous predic- 
ontrary. = There are at least two iraportant 
of these data. First, an important theoretical 
the clinical use of prolonged nonpulsatile 
upport is apparently unfounded, and, second, a 
; uncontrolled factor (possibly associated with 
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Fig 5.—Cardiac output continued to increase, necessitating 
higher pump flows in order to keep animals nonpulsatile. 


HEMODYNAMICS 


—@— NON-PULSATILE 
—-O-— PULSATILE 
] STD. ERROR 






300 


(DYNE-SEC-cm™) 


700 


TOTAL PERIPHERAL RESISTANCE 


START 
NON~PULSATILE 
FLOW 


500 i 
CONTROL 2 4 6 8 ia) 12 
DURATION OF BYPASS 
(DAYS) 


Fig 6.—Peripheral resistance decreased as cardiac out 
increased during course of nonpulsatile experiments. 






Perhaps the excellent condition of the experimental 
animals represents the best evidence for the benign nature. 
of nonpu’satile perfusion. The calves behaved in a normal 
fashion despite their absent pulse pressure. They did not. 
become acidotic or edematous nor did they demonstrate 
any other evidence of metabolic aberration to suggest 
hypoperfusion or diminished oxygen intake: These obser- 
vations support Harken’s conclusion that tissue oxygen 
consumption is independent of the pulsatile nature of the. 
perfusate. E 

All biological systems perform work by utilizing contra 
tile proteins. The pulse pressure likely represents the only 
available evolutionary option to produce an effective circu- 
latory system. However, the versatility of the autoregula- 
tory systems appears capable of rapidly adapting to pulse- 

































-the microcirculation. 
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4 g 7—Serun renin values remained within limits of nornal 
throughout Curation of experiments. 









: partial and cemp ete LV bypass, utilizing either 
lor peripheral access sites:*? The system is mexi- 
efficient under nonpulsatile, high-flow conditicns, 
md this study suggests that such perfusion would mein- 
n adequate organ function for prolonged perioés. 

| aciditicn, it has recently been shown that the zentzif- 
il mechanism is net excessively destructive to blood 
ments." Data acquired during the extended partial and 
tal bypass experiments showed both red blood ell and 
atele: factors to be similar to those reported fcr other 
echanieal pumps. 

Although neither centrifugal nor displacement pumps 
to have a unique advantage with respect zo bbod 
amag? or hemodynamics, the centrifugal pump dees have 
1 unigjue features, making it more advantageous 
m an engineering standpoint. The centrifugal pamp zan 
sted to operate from a variety of power supplies, 
beth imparted and external, and will do so with minimal 
losg since only single-phase, asynchronous, rotary 
is required. The unit is light, compact, constructed 
rigid meterial, and has-minimal biocompatible. surface 
s. Since a nonpulsatile output is evidently 
with normal organ function, the centrif “gal 































Theme: Verlag, 1982. 
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followed by slight increase after initiation of nonpulsatile 
flow. Differences were not statistically significant. 





pump appears to represent the best design for lo 
assisted circulation. ; 
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Discussion 


‘Hawi’ Berkowitz, MD, Philadelphia: This very fine paper 
seems to put to rest the reasoning that most people believed was a 
truism, namely, that pulsatile perfusion was necessary for normal 
organ perfusion and for the normal functioning of most organs in 
.lowas particularly interested in the renal function factors, 
cially the renin release data. 

ne ago, Page and MeCovin, in some of their early classic 
nts on the. mechanism of renin release, had indicated that 
lse pressure was a stimulus for renin release, and 


It appears now from this well-done presentation that. at least i in 
ulseless perfusion has no effect at all on renin release. I 
a very interesting point that helps clarify our ideas on 
the mechanisms of renin release, which are known to be related: to 
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ell as the ability of increased 
sympathetic tone and especially . alpha and beta adrenergic 
drugs causing intrarenal receptors to increase renin os 

Now, I wonder if the authors had any experienve with looking at 
some of these other mechanisms of renin release in the animal. For. 
instance, in the pulseless calf perfusion, does decreased perfusion’ 
pressure still cause the physiologic release of resin, or would the 
use of certain diuretic agents that are known to increase renin still 
work in this preparation? 

WiLuaM S. Pierce, MD, Hershey, Pa: The impeller pump ; 
employed by Dr Johnston and his group in: the fine study: 
presented is one of three types of left ventricie-to-aorta assist 
pumps under consideration for clinical use. The ether two are the 
smooth-surfaced and the flock-lined valve type pulsatile pumps. 

Pumps for this specific use have been under development for : 
about ter years. Those among us who have aggressively employed, .- 
the intra-aortic balloon pumps and have seen the occasionally. 
dramatic results believe there is some urgency in completing 
animal testing and making the left ventricle-to-aorta assist pump : 
available to the surgeon who is willing to operate on patients who. 
have forms of heart disease associated with high operative 
risks. 

Moreover, important questions regarding the physiologic — 
effects of pulseless perfusion and of prolonged ventricular decom- 
pression still require answers. i 

I would like to ask Dr Johnston two questions: 

1. Although the high shear stresses that oceur in the impeller: 
pump apparently do not cause excessive hemolysis, is there any. 
evidence that the shear stress encountered in this pump damages x 
the rather delicate structure of the fibrinogen molecule? ee 

2. Is catecholamine production different in the pulsatile. and 
pulseless groups, and can this explain the progressive decrease in 
peripheral resistance in the pulseless group? 

VALLEE L. WiLLMAN, MD, St Louis: I am stimulated to comme! 
from the previous discussion as well as from the presentatio 
which seemed to imply that there was no increased renin release. 
My understanding of the presentation—and I have not read, the 
manuscript—is that renin levels were being measured, and the fact. : 
that there was no increase in renin levels in no way indicates that 
there was not a possibility of increased renin release. Perhaps the a 
authors would comment on that. 

Dr Jounston: With regard to other mechanisms of renin release — 
continuing to function in a nonpulsatile preparation, we really do 
not know. We tried very hard not to use any agents or conditions 
other than flow and pressures that could cause renin release; and, 
for that reason, we have not investigated it. ae 































With regard to Dr Pierce’s question on fibrinogen, the animals : 
both pulsatile and nonpulsatile, have demonstrated very. high 
fibrinogen levels in the range of two to three times normal abo! i 
three days postoperatively, which thereafter fall, but not t 
normal levels. Whether that represents damage tc the fibrinogen 
molecule or whether it represents a response to stress, we really do 
not know. 

We have catecholamine data on two animals from a study Jone 
about a year ago, and they showed no difference in their urinary — 
catecholamine levels relative to the partial bypass animals fo : 
which we have more data. x 

We have to agree that renin levels measured ence daily k not 
allow us to describe renin kinetics. There was no evidence’ of 
peripheral end-organ effect, and we do have. some data taken. 
every hour for the first six hours after the onset of nonpulsatile 
flow. Those numbers all remained within normal limits. In fact,: 
they were actually low. i 
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Chronic Testing of a Pacemaker That Nee 
Recharging Only Once Every Four Years — 


, Frank C. Tyers, MD, FRCS(C); Robert R. Brownlee. MSEE; Howard C. Hughes, Jr, VMD; 
Jorman, Manley, MS; Ida N. Gorman, MS; John A. Waldkausen, MD 


© Since 1967, three series of rechargeable single-cell silver- METHODS 
curie cxigs-zinc pacemakers have been implanted in dogs Th k factured in three series, Th 
witi compiete heart block. The five nonhermetic units in series | e pacemakers were manufactured in three series.. The: 
after < 18 months, primarily due to prototype ceil deticien- units in series I contained prototype rechargeable Ag-Hg-Zn è 
Ithough one cell functioned for eight years. The six uaits in The sixanits in series II contained improved cells. Neithe 
s |I contained improved cells, but failed due ʻo gradual —_“!€“tfomc components nor the power cells n the tee 
: xy fluid absorption after < 31 months. All rechargeable were hepmetically sealed a 1). All units in series ee 
were salvaged and dried, and, seven years after their 
renga goniae ecules nes aad $ failed uaits, dried, amet, and then continugtialy é 
ee years (total more than 300 months or 26 years), with no recharge cycled at a 200-pamp drain in a pacem Hi tester the 


Jake: failures. Accelerated tests indicate a minimum fife of Slated biological conditions.’ ‘ 
n50-years. A clinical trial is in progress. The taird series of pacemakers was doubly hormati y sealed 


eh Strg 111:1231-1234, 1976) in stainless steel. The rechargeable cells were hermetically senled 

Be with am average 40-year supply of porous hydrogen getter. The 

electronic components were hermetically sealed in a separate 

compartment, and all hermetic seals were buried under 1 to 2em of 

reviovs reports have detailed the development and  °P0XY. The initial three units of series ITI were round, with edg 
ane : a r : f : mounted epoxy connectors (Fig 2); the fourth unit had the ep 
astcuction of the single-cell silver-mercurie oxide- 

AgZn) ; bl ker? th : f connecter sheathed in stainless steel, while all subsequent ur ; 
Egan) recnargeable PATR er,'” the resu.ts o utilized seamless, rectangular drawn eases with short-seam 
elerated | and real time cell tests," and the results of hermetic seals beneath an integral epoxy electrode connector. The 
onie implantation of the first six hermeticaly sealed methods of construction to be used in units 5 through 13 (Pig 3; 
nits on dogs with complete heart block. Tais study left) were deseribed previously.? Units 14 and above: utilize a 
lines te eurrent status of all 31 Ag-Hg-Zn recaargeable improved layout and coil design and are somewhat shorter (Fig 8, 
acemakers built to date, including the clinical implants, right). Distribution of test units included manufacturing reject 

ich now number five. (one unit), simulated biological implantation (six units), chroni 
ee implantation in animals with complete heart block (eight units), 





































; and implantation in patients with complete heart block (five 
Accepted Vor:publication July 9, 1976. units). Seven additional clinical units are nearing completion. All 


rom the Departments of Surgery (Drs Tyers and Waldhausea, Mr. clinical tests involved fully informed patients and were under- 
d Ms Gorman):and Comparative Medicine (Dr Hugaes), College ea Involved Tully Into p ere 


ne <Hershey, Pai, and the Department of Electrical Snginzering taken with the approval of the M.S. Hershey Medics} Center 
üle), College of Engineering (University Park), Pennsylvania Committee on Clinical Studies. 


ae 24th scientific meeting of the International Castiovas- = RESULTS 
Albuquerque, NM, June 18,1976. a 
‘ partment of Surgery, Milton S` Hershey Medical The two nonhermetic epoxy-potted series are he 


(Dr Tyers). Pes 4. The units that utilized the unmodified AER gin sell 
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ig 4.—Series {| epoxy-potted redundant rechargeabe silver- 
“mercuric oxide-zinc cardiac pacemaker. 


(1-1 through I-5) paced dogs with complete heart block for 
8 months or less, and, with the exception of 1-2, all failures 
erè due to the cell. The cell from I-2 functioned until 
almost eight years after manufacture. The units in the 
second series (II-1 through II-6) paced for up to 31 months. 
All contained an improved Ag-Hg-Zn cell, and no failures 
< were due to the power cell. After drying and recharging, all 
cells continue to function normally in the seventh year of 
‘the test. 

The test results with the hermetically sealed series of 
Ag-Hg-Zn cell-powered rechargeable pacers are shown in 
Fig 5. After up to three years of continuous pacing in 
animals with complete heart block, there have been no 
pacemaker failures. The first unit made was damaged 
during. manufacture. Three lead breaks (commercial 
Elgiloy ball tip) have been the only problems encountered 
during the animal tests. The first clinical implant (unit 7, 
Fig 5) slowed from a rate of 70 ppm to a rate of 66 to 67 
ppm one year after implantation. It then stabilized at the 
slower rate. The patient developed a stroke five months 
later, with continuous pacemaker function confirmed by 
telephone monitoring and after hospitalization. After the 
patient's death, the pacemaker was explanted, and the rate 
change was determined to be due to a malfunctioning 

“capacitor, which was replaced. The unit was resealed and 
implanted in a dog with complete heart block, where it 
nues to function normally. The second clinical implant 
(unit 8, Fig 5) has functioned for 18 months, with no 
difficulties. The third clinical implant (unit 10, Fig 5) was 
attached to a 9-year-old platinum-iridium transthoracic 
electrode that subsequently broke (Fig 6). Two transvenous 
electrodes were inserted that developed high thresholds, 
and, ultimately, the 53-year-old patient, with a 12-year 
history of complete heart block, required repeat transtho- 
racie electrode implantation. The fourth clinical implant 
(unit 12, Fig 5) has paced for one year, with no problems. A 
fifth clinical implant (unit 18) has been performed since 
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Fig 2.—Series ill hermetically sealed pacemaker unit 2, examined 
after nine months of chronic implantation in an animal with 
complete heart block. 





Fig 3.—Series ill hermetically sealed rectangular units. Left, Unit. 
7, first clinical test unit, after 17 months of implantation. Right; 
„Unit 18, fifth clinical unit prior to implantation. Units 14 and above 
are shorter as result of improved electronic layout a 


the completion of Fig 5, and two additional elinical units. 
are in the biological simulator and will be implanted after a 
month of preimplantation testing is completed. The other © 

four units being cycled in the biological simulator (units 9, _ 
13, 14, and 15, Fig 5) were either the first of a new. 

configuration (units 14 and 15) or were slightly damaged _ 
during construction; unit 9 had a bent connector, and unit 
13 was dropped. Testing of series III, which includes all the’ 
hermetically sealed models, now totals more than 300 

months or almost 26 years with no pacemaker failures. 


COMMENT 


The rechargeable Ag-Hg-Zn pacemaker reported on” 
herein is totally different in concept from the many 
rechargeable pacemakers. reported on by other workers, 
beginning in 1958.°° All previous rechargeable units 


utilized nickle-cadmium cells, which suffer from limita- 


Rechargeable Pacemaker—Tyers et al 


pan BODY TEMPERATURE ae 
ACCELERATED -CYCLIIG (8) 
“TEST CONTINUING 








ao i 
1969 1970 1971 

















T967 1968 1972 


TEST YEAR 


1973 1974 1975 3976 1977 


Fig 4.--Resuits of testing of series | and I! nonhermetc silver- 
mercuric oxile-zinc rechargeable pacemakers. 


ig 3, Broken lead (arrow) in pacemaker unit 10, series III (third 
inicaly. 


ns of low-power cell capacity, the necessity for frequent 
harging for long intervals, and short functional tife 
hou! recharging. However, the high index of patient 
acceptability of rechargeable devices is underlined 39y some 
avorable reports on current clinical application of é nickle- 
mitanrechargeable pacemaker. 

All paceraakers in the present study were powered by 
rethareeabe Ag-Hg-Zn calls with a greater than 1,C00- 
amp hour capacity. To maintain the power cel! at full 
ywequires any variation between two to three 
mutes of recharging per day of pacing and 60 to 80 hours 
recharging once every four years of pacing, at the 
secretion cf the implanting physician and the recipient. 
ile the cell is pretected from overcharging in the 
í emzker esign, overcharging of new cells for ap te 70 
7 ved only-to increase capacity and is without 
roved de imental effect. to date. Thus, the rechargeable 
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Fig 5.—Results of testing of series Ill hermetically sealed silver- ; 
mercuric >xide- -zinc rechargeable pacemakers. 


ae 
Fig 7.—Dect telemetry readout of cell voltage. 


Ag-Hg-2n pacemaker provides the advantages of an excels 
lent four- to five-year primary pacemaker (mean function 
without «harging in 13 previous tests was 4.8 years"), with 
the additional advantage of being fully rechargeable at the 
end of several periods of battery rundown longer than four 
years. Ina preliminary, accelerated (6.4 mamp), repetitive, 
complete rundown, complete recharge cycling test of ten 
cells now in progress, the first four complete discharge 
cycles ranged from the equivalent of 18 to 27 years of 
pacing a” a 25-~amp drain, with a mean of 24.3 years. After 
12eycles the range was 36 to 48 years per cell (mean, 46.1). 
In a previous accelerated test involving 120 cells (96 
recharged once every 16 months, 24 recharged once week- 
ly), a mnimum of 50 years of continuous pacing was 
simulated.‘ Coupled with the actual time nonaccelerated 
tests of seven to eight years detailed in this report (Fig 4), 
a pacemaker functional life of 10 to 20 years can be 
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d. energy reserve of the eak Ag-Hg- 
layed a role in the development of an improved 
elemetry monitoring system. The potential 
competition between the patient’s intrinsic rhythm and 
cemaker, which is present during battery assessment 
resent stimulation rate-related monitoring 
voided by amp a safer direct battery ote 


While all of the devices reported on in this study are of 
> fixed fate type, a imber of electromagnetic interfer- 


al test series, indicate that the od ee Ag-Hg- 
aa pacemaker has superior features not remotely ap- 
ached by any previously described primary (lithium, 
clear) í r rechargeable (nickle-cadmium) system. 


tigation was supported by Public Health Service grant 6ROLHL 
rants from the Pennsylvania Research Corp, and the H. G. 
MD, Memorial Fund. 
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Discussion 


WiıLuiam S. BLAKEMORE, MD, Toledo, Ohio: Having watched Dr 
Tyers make a number of innovations in pacemaking over a 
number of years, I am impressed with the results that he has: 
shown us today about batteries. I want to ask him for some” 
speculation on his part as to how long he thinks the leads we are- 
presently using will last and whether they will oatlive the useful- ; 
ness of the battery such as this type. 

Dr Tyers: We are doing some work with electrodes and believe _ 
there are two sets of problems: one is obvieusly functional, 
whether the electrode will stimulate and sense; the other is 

mechanical—will the electrode last for a reasenable period of 
time. 

To improve electrode function we have developed something 
call a tripolar electrode. With small surface area electrodes, paciny 
energy requirements are greatly reduced, but this same very sm: 
surface area is not too good as an antenna. The tripolar electro j 
uses a small surface area for pacing, a large surface area 
sensing, and a third electrode at the pacer to ground both sys 
as in current “unipolar” systems. Something along this line’ 
an optimal electrode from the electrophysiological point, of vi 

However, a major mechanical problem remains because, 
current designs, a significant number of electrodes break eac! 
year after implantation, and breakage continues at a fai 
constant progressive rate throughout the extent of any electro 
application. We are beginning to do some acce jerated electrods 
tests with different materials and configurations. Only aminima 
effort has been expended in the past in an attempt to- inerea 
electrode strength and durability, and I believe:this isʻa far. less 
difficult problem to solve than that of pacemaker longevity. 
Within the next two years, we should have electrodes that areas” 
good as the longer-lived lithium and mercury- zine rechargeable 

units. Ey 
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_in Arterial Disease 


_.:@ Arieriatvisualization using the gamma camera was achieved 
by peripheral intravenous injection of technetium pertechnetate 
99m 2°3 times in 200 patients. This technique, which 
à stulte images the arterial tree to the level of thewrist and 
‘was validated by blind comparison of the scintiangio- 
s with contrast arteriograms or surgical findings or bath in 
udies. Although scintiangiography has less resolution than 
r ast arteriography, it provides quantitative and other impor- 
‘supplementary information in the diagnosis and manage- 

ef paients with arterial disease. Scintiangiography: has 
rately diagnosed arterial occlusions (atheroscleretic, trau- 
ic, and embolic), true and faise aneurysms, and arterial 
oses. Patients sustaining trauma to the extremities may be 

aed bw scintiangiegraphy as a screening technicue. Post- 
‘at ely, ‘scintiangiography has replaced contrast arteriog- 
| far essessing patency of grafts and completeness of 
omboembolectomy and for the long-term follow-up of these 
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r isualization of the arterial tree is a prerequisite in the 
en luction for and the performance of arterial 
entrast arteriography is an invasive procecure 
‘ies with it a small but definite risk.’ Noninvasive 
tic techniques, such as Doppler blood pressure 
rements*’ and segmental plethysmography,*’ kave 
een alated and. found to provide useful infcrmation 
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‘he Value of Scintiangiography 


Charles M. Moss, MD: Amiel Z. Rudavsky, MD; Frank ¢. Veith, MD 


back for data analysis. Regions of interest may be generated . 

































concerning the functional status of the arterial tree and 
the approximate location of stenotic and occlusive disease. 
However, these techniques fail to visualize the luminal 
morphological aspects of the involved arteries. F 
Scintiangiography or isotope angiography provides 
visual image that reflects changes in the arterial lumen. 
variety of scintiangiographic techniques have been utilized 
prev iously i in the evaluation of truncal and cerebral 
disease.™" However, the use of scintiangiography has bee 
limited to the arteries proximal to the upper portions of the 
arm and thigh." Recently introduced improvements in 
the scintiangiographic technique have enabled us. 
achieve visualization of arteries as far distal as the wri 
and midealf. = With this improved visualization, we hoped 
the technique would be helpful in patient managemen 
The present report describes our experience * 


scintiangiograms and emphasizes the clinical value of the 
procedure, 








SUBJECTS AND METHODS 


A gamma camera with a high-resolution low-ener. gy or div erg ; 
ing collimator is positioned over the patient, with the area of the 
arterial tree to be visualized centered within its field of views 
Approximately 12 mCi of technetium pertechnetate Te 99m in lags 
than 1 mil is injected as a bolus into an antecubital vein. The 
injection technique is crucial in obtaining an intact bolus: this is x 
accomplished by using a modification of the method of Oldendorf 
and associates. A blood pressure cuff proximal to the site of 
injection is inflated and maintained above systolic pressure prior 
to and during injection. After injection, but before removal of the. 
needle, the cuff is rapidly released, allowing the isotope to proceed. 
centrally as a bolus. The gamma camera displays isotope distribu- 
tion, which is simultaneously recorded on videotape for 100 < 
seconds after injection. Additional information may be-obtaihed _ 
by exposing a -150,000-count static seintiphoto ten minutes after’ 
the. injection. Storage of the study on videotape facilitates play- 
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Fig 1.—Top, Scintiangiogram of normal brachial, radial, and ulnar arteries. Bottom left, Contrast arteriogram showing 


‘posttraumatic occlusion (arrow) of ulnar-interosseous trunk with distal reconstitution. Bottom right, Scintiangiogram of bottom 
left. Because of differing projections, view is inverted compared to contrast arteriogram. Arrow indicates occlusien of ulnar- 
“> jnterosseous trunk. 


Fig 2—-Left, Scintiangiogram (three sec- 
-onds per frame) of normal left superficial 
femoral artery after gunshot wound to 
thigh. Right, Contrast arteriogram confirm- 
ing normal superficial femoral artery. 
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bft, Scintiangiogram of aorta‘and iliac arteries. Mote 

left external kiac artery. Top right, Scintiangingran of 
‘evies of same patient: Note occlusion of right superfi- 
rtery poor perfusion distally and occlusion of 
femoral artery with reconstitution of poptteal 

¥. Bottom. Scintiangiogram of right femorcpopltteal 

ali centered over distal anastomosis. Note graft entering 
4 naow popliteal artery (confirmed by contrast arter og- 


~~ op left, Contrast arteriogram of iliac and femoral arteries. 
: Note Short area of high grade stenosis in right common femoral 
ce ry and | ng ‘area of high grade stenosis of left external Ziac 
ii nor femoral arteries. Top right, Scintiangiogram (three 
-seconds per rame) of same patient. Findings the same as top æft. 
Bottom - Region-of-interest analysis (proximal vs čista of 
lap anc femoral arteries. Note five-second delay in arrivel of 
dy and decreased count rate distally. Bottem right, 
terest analysis (proximal vs distal) of left iac and 
œs. Note 4.5-second delay in isotope arrivai distally 

and decrease count rate distally. 
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in one or more areas o 
sequential photography 












































t e pt al hard copy ileal images. Time vaguired from 
of the patient to completion of data analysis and 
phy is shoes 12 to 8 minutes. 





ins 200 0 patients Right studies were iS adequat due to 
: s injection. (three studies), patient movement (three 
or a plaster cast on the extremity (two studies), The 
; 5 studies were divided i into ae followi ing Por 


e n to the 3 findings of “operation or conventional contrast 
graphy or both. Scintiangiograms and contrast arterio- 
ere badly interpreted by separate examiners. 

ies. One hundred thirty-four studies were 
eit for a variety of indications and utilized in the clinical 
anagement of ‘115 patients in whom neither contrast arteriog- 
i or operation were performed. The subsequent clinical 
courses of all these patients were observed w ith care. 


RESULTS 
Uncorroborated Normal Patients 





















_ The following arteries were well visualized and appeared 

normal: abdominal aorta, common and external iliac, 
uperficial, and deep femoral, popliteal, axillary, 
, radial, and ulnar (Fig 1). 


Validated Studies 


Twenty patients were studied by scintiangiography and 
el ventional contrast arteriography. Indications for study 
included suspected abdominal aortic aneurysm (f've cases), 
peripheral aneurysm (two cases), or trauma (13 eases). All 
se scintiangiograms were interpreted as being normal, 
d this interpretation was proved correct by contrast 
rteriography (Fig 2). 

: nty-three studies were performed and ir. terpreted 
g abnormal. They were divided into the following 







as be 

roups: 
4, Arterial stenoses and occlusions. Scintiangiographic 
dy of an entire limb was accomplished when necessary 
.quential studies performed 18 or more hours apart 
ig 8). Usually, such sequential studies were rot neces- 
ry, as the area of interest could be accurately lecalized by 
clinical examination. Forty-three scintiangiograms were 
performed for suspected occlusive disease and interpreted 
‘as abnormal. In all instances, the findings on scintiangiog- 
raphy accurately reflected the findings of contrast 
arteriography or surgery or both. 

< Rapid and unimpeded flow through the visualized artery 
“indicated absence of significant intraluminal disease and 
~ adequacy of outflow vessels. Total occlusion was readily 
visualized and did not require region-of-interest analysis 
for diagnosis. Stenotic lesions of greater than approxi- 
mately 30% of the luminal diameter on arteriography could 
also be visually detected as a luminal narrow: ng. on. the 


w 
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Fig 5.—Top left, Abdominal roentgenogram of hypertensive 60- 
year-old man with pulsatile abdominal mass. Nete rim of calcifi- 


cation (arrows). Top right, Scintiangiogram of same patient. Note $ 


tortuous aortic lumen with absence of isotope activity around the 


aorta. Bottom left, Contrast aortogram of same patient, confirm- 
ing tortuosity of aorta and absence of aneurysm. Bottom tight, 


Scintiangiogram of 70-year-old woman with targe abdominal r 
aortic aneurysm. Note dilated aorta and stenotic left iliac arien: a 


Findings confirmed at operation. 


isotope angiogram. Confirmation of these sometimes: 
vague visual findings was obtained by region-of-interest. 
analysis proximal and distal to the stenotic area (Fig 4). 
This analysis showed either a retardation of isotope arrival 
distal te the stenosis or a distal decrease mm count rate or 
both. Although stenotic lesions of less than 30% of the 
arteriographic luminal diameter were not usually demon- 
strated visually on scintiangiography, r 








arteriograms failed to demonstrate stenotic areas that 
were detected by seintiangiography with region-of- 
interest analysis. At operation, these stencses were found 


to be caused by posterior plaques not demonstrated bye 





uniplanar roentgenographic arteriography" Stenoses anc 
occlusions of various etiologies, including atherosclero: 5; 
embolism, trauma (Fig 1), and operative ligation, were 
demonstrable by scintiangiography. : 

2, Aneurysms. Five patients who underwent scintian= 





` giography were correctly diagnosed as haying an abdom- 


inal aortic aneurysm (Fig 5). Criteria for diagnosis of an 
aneurysm were. visualization of the widened lumen of the 
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rion-of-interest., 
analysis suggested their presence. On oceasion, contrast 








Fig 6 —Too lett, Scintiangiogram (five seconds per frame) cf left axillary and #rachial artery of 19-year-old man after stab wound 
tc axila. Mote persistent extravasation of isotope (arrow) trom patent axillary artery distal to lateral circumflex humeral artery 

vogir. Right, Contrast arteriogram of same patient, confirming diagnosis of false aneurysm. Bottom left, Postoperative 
iscintiangiegram (five seconds per frame) of same patient. Frame 1 shows acclusion of axillary artery (large arrow). Frame 2. 
stows reconstitution ef axillary and brachial artery (small arrows). Frames © and 4 show evidence of good distal perfusion. 


included izstances of extravasation secondary to penetrate 
an area of relative absence of isotope ing or blunt injury and occlusion after vessel transection, 
ting the clot within the aneurysm, There was one case that was erroneously interpreted as. 
at with echographic evidence of an anea- abnormal. In this case of a gunshot wound of the popl 
#hewn on scintiangiography to have a tortuoas fossa, there appeared to be extravasation from al 
ith a minimally enlarged lumen. These findings artery. Ne-such lesion was shown by contrast arteriogr: 
irmad by conventional contrast arteriography. phy. i Ea 
¿with a postoperative false aneurysm of tke 4. Arterial malformations. A patient with a large venous 
arlery was d osed by scintiangiography and plexus over the medial portion of the knee was studied by 
west arteriography, but the outflow vessels were only scintiangiograpky. Pooling of isotope outside of the popli 
isual zee on the former. teal artery was seen early in the study. This persiste 
iography in the evaluation of aortic then cleared over a five-minute period. A diagn 
aecurately delineated the status of therenal  arterioveneus malformation was made and confirmed: by 
es. In three patients with aortic aneurysms, contrast arteriography. 
sity, 5. Postoperative evaluation of arterial reconstructions, 
Fourteen scintiangiograms performed at various times ~ 
after arteral repairs and bypass procedures were inter- 
{Fig preted as being abnormal. All studies were corroborated by 
, the findings were corroborate be conventional contrast arteriography or operation or byo- 
both. There were six cases of total occlusion of grafts or 
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‘Fig 7.—Left, Scintiangiogram of thighs of 
66-year-old man six mouths after left 
femoropopliteal bypass graft. Graft oc- 
cluded at origin (arrow). Bight, Scintian- 
giogram of patent left yemoropopiiteal 
graft. 






Fig 8.—Top. Scintiangiogram (five sec- 
onds per frame) of distal end of axillofe- 
moral bypass graft. Patient in supine posi- 
tion. Note filling of recipiert femoral artery 
in second frame. Bottom, Scintiangiogra 
of same patient (five secends per fram 
with hip flexed. Note kinking of graft at. 
distal end and poor filling of femoral 












al erial repairs (Fig 7). In seven instances, abnormalities 
slow flow, two cases; narrow outflow vessel, ona; narrow 
astomotic site, three; and occluded outflow vessel, one) 
e demonstrated, Contrast arteriograms confirmed the 
ice of these abnormalities. The Mth graft was seen 
being patent, with no luminal abnormalities on both 
intiangiography or contrast arteriography. 





Clinical Studies 


Of the 184 scintiangiographic studies performed for a 
variety of clinical situations, 22 were interpreted as 
‘normal. The subsequent clinical course of each patient has 
continued to confirm the accuracy of these studies in all 
these patients, including cases of trauma, suspected ather- 
osclerotic occlusive disease, and suspected aneuzysms. 

There were 112 clinical studies that were interpreted as 
showing an abnormality consistent with the clinical 
picture. In all of these cases, the nature of the abnormality 
and the resultant symptoms did not justify the risks of 
contrast arteriography.or require operative incervention. 
‘Twenty of these studies were performed in patients with 
clinically patent arterial grafts or reconstructions to detect 
‘the presence or progression of nonoeclusive abnormalities 
‘in the graft or to confirm patency (Fig 8). Ten other 
‘studies were performed in patients whose grafts were 
jought to be occluded. Seintiangiography in these ten 
patients showed the grafts to be patent and free of any 
normalities. The remainder of these 82 studies were 

formed largely in patients with minimal ischemic 
“symptoms, such as claudication due to presumed superficial 

femoral arteriosclerotic occlusion. The scintiangiogram 
confirmed the presence and location of this occlusion and 
gave evidence of good distal perfusion via collaterals. No 
further diagnostic or operative procedures were recom- 
mended. 






























COMMENT 


The technique of seintiangiography used in our studies 
“has been validated by conventional contrast arteriography 





1240 Arch Surg—Vol 111, Nov 1976 - Scintiangiography—Moss et al 
















traamatic : ar varie disorders, a al ai sease, 
» postoperative evaluation of arterial reecnstrac- 
Incrmal seintiangiograms correctly reflected she 
bsence of Significant arterial abnormalities, as inclicazed 
, romal. arteriograms in 20 cases and careful clinical 
valuaton in 22 others. In view of this absence o? false- 
ative studies, scintiangiography appears tc be a 
able scteening techaique in the evaluation of suspected 
ajer arterval disorders. 
in this series of 253 eintiangiograms, there was only ene 
istance where the study indicated the presence of an 
bnorraality that was not present. This was a case im wh.ch 
‘tian tiogram indicated extravasation from a popli- 
tory tha: was not proved by contrast arteriograp ty. 
_ We presume this single false-positive finding to be the 
wult cf bleecing from surrounding soft tissues Early 
earence of increased extravascular isotope activity and 
ersstence on ten-minute delayed scintiphotos has been 
seen in all demonstrated cases of extravasation from maior 
reries, whereas such persistence of increased isotcpe 
vity has not bec seen with hematomas. Thus, scintiaen- 
any may allow differentiation between b«eding 
rire aoe intervention and that that does not. 
yever, ovr experience is too limited to state this w th 
he patient with trauma to an extremity and sns of 
al injury, suchas an expanding hematoma, neuroves- 
compromise, or a bruit, is usually operated on Girectly 
n the absence of exsanguinating hemorrhage, after a 
hirary contrast arteriogram. Scintiangiograrhy ef- 
“a sabst tute for contrast arteriography, partiz ularly 
when ths injary is totally restricted to the extremity Maay 
ber patiens have a penetrating injury in proximity tc a 
ajor vesse, but without signs of arterial injury. The 
oportion. of these patients who have actual arterial i injury y 
s small and the use of contrast arteriography to examine 
them is tine consuming, costly, and not without risk. 
ou? series, 2 of 15 such patients were found on 
Hangiogzaphy to have clinically unsuspected arterial 
wry. “hus. seintiangiography can serve as a sa'e and 
faie screering procedure that can replace centrast 
~aphy to exclude the presence of significan: trau- 
artericl injury. 
e evaluation ef the patient with severe chroric 
mie of æ limb and definite indications for operation is 
_ probably not improved to any extent by the performance of 
_seintiangiogmphy. The detailed visualization provided by 
trast arteriography is necessary for arterial recorstrue- 
Patients with minimal ischemic signs and sy mptoras 
are not Jeing cons} dered tor operation may hawe the 




































he by ERO This establishes a 


of scintiangiography todetect slight stenoses 


on Nov 7976 2 


for subsequent comparison if there is any Grange . 


























aot apparout.: on conventional contrast arteriog- 

es- itan important adjunctive procedure in the. 
evaluation of patients when the arteriogram does. not 
correspord to the severity of the signs and symptoms. 
Others have shown in experimental models that short 
stenotic -esions reducing the cross-sectional area of an 
artery less than 70% to 80% do not cause a decrease in flow 
or presstzre.’'* In view of this, the mechanism by which _ 
region-of interest analysis of scintiangiograms shows a 
delay in isotope arrival and a decreased count rate distal to 
these slight stenoses requires clarification. There are three 
possible explanations. First, the experimental work on the 
hemodynamic significance of arterial stenoses was based © 
on reduction in cross-sectional area rather than reduction. 
in arterial diameter, as the findings of arteriography are 
normally reported. Cross-sectional area being a function of - 
the square of the radius, a small reduction in radius will 
result in: a correspondingly larger reduction in area. 
Second, oar clinical measurements of vessel diameter are 
performed on uniplanar arteriograms, and we may in some. 
cases be underestimating the degree of stenosis." Third, it 
has been shown experimentally that the length and i irregu- 
larity of the stenotic segment also contribute to its hemo- 
dynamic significance.” ; 

In patients with presumed embolism to ar extremity, 
scintiangmgraphy may serve as a valuable diagnostic test 
by localizing the site of occlusion or demonstrating absence 
of occlusien.” Since patients with hypotension or a low flow 
state mayalso have unilateral ischemia of an extremity not 
amenable: to local arterial surgery, it is important to 
differentiate this entity from embolic occlusion. Contrast 
arteriography makes this differentiation: scintiangios 
raphy prowides a safe alternative method. : 

The rok of scintiangiography in the management of 
patients with suspected or proved abdominal aortic aneu- 
rysms is sot yet defined, but may be as an adjunctive i 
procedure Scintiangiography has been accurate in the 
diagnosis of abdominal aortic aneurysms, but echography 
is also accurate.’ Scintiangiography has the advantage 
that it also evaluates the status of the renal arteries and 
outflow vessels from the aneurysm. This information is not 
available trom echography, which, however, provides | more 
exact information about aneurysmal size. 

Scintiargiography has been most helpful in the evalua- 
a of arverial reconstructions and arterial graft paten- 

‘In tke early postoperative period, when edema and 
edn pam have sometimes made it difficult to be certain 
if pulses are present, a scintiangiogram has promptly — 
established whether the reconstruction is patent or not. In 
some cases with scintiangiographic confirmation of graft. 
occlusion, reoperation has been undertaken without: 
performing a contrast arteriogram. ; 

In otherinstances, nonocclusive abnormalities have been 
demonstreted in clinically patent reconstructions. These - 
abnormalicies include stenosis at an anastomotic site, 
stenosis ia the recipient artery secondary to clamping > 
trauma, ard dilation of a vein graft. In one case, occlusion 


of an arterial repair that was clinically unsuspected was : 
detected. | es 
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within. a few years after ope tion. Seintiangiography 
provides a simpler, safer, and more acceptable ) method to 
screen for these abnormalities. i = 
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ok H: Visualization of arterial and arterial graft patency by 


LVAN DE WATER, MD, Providence, RI: I remair a little bit 
ed about the anatomic look at the vascular system, and I 
would wonder if you could not do better, at least on the extremi- 
if you used the simple speed 

think it would be easier, and, also, I think you would get a 
aH siologic interpretation of whether or not you have a block or a 
stenosis that has any significance. 

Dr Moss: We agree with you, Dr Van de Water, that the Doppler 
does have many uses, but, unlike the scintiangiogram, it does not 
rovide a visual image of the artery. Some of these studies were 
ie done out: of interest to develop and validate the technique. Most 
ably, seintiangiography’ s greatest use is in the patient with 
trauma who: does not have obvious signs of injury, but may have a 
mall area of extravasation, or in the patient with an abdominal 
ao! ic aneurysm when you are not doing a contrast arteriogram, 
k . would like to’ know if the iliac arteries are involved. 

-For example, the patient in the intensive care unit w20 suddenly 
letected to have a cool leg; you examine him with a Doppler and 
hear a fain signal. We have seen cases of asymmet-ic low flow 
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such as this in which the Doppler signal is exactlythe same as see! 
with an obstruction. You may have pulsatile distal flow with sc 
of these obstructions, and scintiangiography has been an excell 
noninvasive way of proving there is an actual oclusion; i 
A 70-year-old man was admitted to the medical service with K 
bilobar pneumonia and was treated appropriately. When the. 
sheets were pulled back the next morning, he was noted to have a. 
cool leg. No one had noted whether he had pulses on admission, 
which unfortunately is not an uncommon circumstance. We 
promptly performed a scintiangiogram, and it showed that therë 
was a total occlusion of the superficial femoral artery. Unfortuna- i 
tely, we didn’t have a Doppler unit available. : 
Subsequently, we have had cases where the patients were. 
proved to have low flow, and the Doppler signa! was present: ‘and 
indicated pulsatile flow. I do not think that scintiangiograp ; 
totally replaces other techniques, except perhaps in the case 
trauma to the extremity or follow-up examination after’ arterial 
reconstructions. It is an adjunctive technique that provides 
visual image of the arterial tree. 















































One: hundred sixteen patients underwent operation jor 
vascular hypertension from 1962 through 1975; 66% had 
aortorenal reconstruction and 36% had nephrectomy. Sixty-six 

ent were cured and 19%. were improved. Rapid sequence 
travencus fyelography, radioisotope renography, and rer.al 
lography were equal in ability to detect renovascular hyper- 
ion. 
eral:renal biopsy specimens had excellent prognostic 
we when performed in a graded semiquantitative manner. 
sma remn activity was the most consistently useful crite- 

prediction of surgical cure if the following requirements 
re used: (©) elevated peripheral plasma renin activity, (2) 
ted renir from the affected kidney, and (3) suppressed 
secretion from the contralateral kidney. 
anciotersin {i antagonist, saralasin acetate, used in six 
3 hefore operation in an attempt to identify those whose 
ypertension depended on angiotensin H activity, produced a 
28507 response correlating well with the surgical result. 
ch Surg 711:1243-1248, 1976) 





he selec*ion of patients for surgical correction cf 
tenotic or occlusive disease of the renal arteries 
ht to cause diastolic hypertension has improved as 
ests for ancovering true Goldblatt hypertensior have 
ovec. Waile renal artery stenosis does not always 

pertension' and while correction of a renal ertery 
nosis inthe hypertensive patient may or may not cause 
rease in bleod pressure to normal levels,’ the success 
for renal artery revascularization has been reported as 
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enovascular Hypertension 
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high as $0%.* Yet, it is clear that none of the- special 
diagnosti« tests currently used has been totally reliable 
predicting the results or success of operation in patien 
thought to have renovascular hypertension. We have 
reviewed our experience with 116 patients operated on 
the past 14 years and have correlated the resul 
preoperative diagnostic studies with the surgical r 


PATIENTS AND METHODS 


One hundred sixteen patients with renal artery ste 
unilateral renal disease were operated on over the past 1 
All patients had diastolic hypertension requiring aggressi 
medical therapy, and essentially all, except the young, were poorly 
controlled with medical therapy. Sixty-six of the patients were 
female, and the age span was from 8 to 72 years, with-an average 
age of 44 years. Seventy-four patients underwent renal artery 
reconstruction and 42 patients underwent nephrectomy. Headache 
and blurred'vision were the most common symptoms in this group: 
of patients. The duration of symptoms varied from less than six 
months in 20% of the patients to over five years in 10%. Athero- 
sclerosis was the cause of the stenosis or occlusion’ in 58% of 
patients an fibromuscular dysplasia in 36% (Table 1). * 





Special Diagnostic Studies 


Special diagnostic studies performed included rapid: sequence 
intravenouspyelography, radioisotope renography, renal arteriog- 





Table 1.—Renovascular Hypertension Etiaisoy. 

















No. of Paien 
Atherosclerosis s 


Unilateral 














Fibromusciilar dysplasia 
Unilateral 
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Table 3.—Results of Operation 




















No. of No. No. 
PE ge we Patients Cured improved 
Atherosclerosis 
Unilateral = 51 33 9 9 









dysplasia 
Unilateral 29 23 5 1 











*This c ategory includes iatrogeny, coarctation, fibrosis after transplan- 
ation, and aneurysm. 






oT ble 4.—Correlation Between Radiologic Identification 
t and Surgical Responses 
















No. ot 
Patients 


No. (%) Cured or 
improved 





81(82) 


33(78) 


















"Positive 83(84) 


* Available for review. 


phy, determination of plasma renin activity in samples from the 
eripheral circulation and from the renal veins, pathological 
xamination.of biopsy specimens taken from both k dneys at the 
me of operation,’ and, more recently, the use of an angiotensin H 
ockade with saralasin acetate. This specific angio:ensin H an- 
tagonist was used in an attempt to detect those patients whose 
hypertension was dependent on excessive angiotensin I] activi- 
ty foe 


a 


Operative Management 


The types of operative procedures perf ormed are shown in Table 
eularization of the kidney was done in 74 patients and 
ny: was performed in 42. Aortorenal sypass using 
saphenous vein was the procedure performed most 
eparin sodium-saline solution irrigation of the kidney 
n occasion, systemically heparin were used during the 
procedures, and the renal ischemic time for the revascu- 
“procedures was usually less than 30 minutes. Bilateral 
ere done in four patients. Nephrectomy was 
when a small nonfunctioning kidney was present or 
tenotic disease was of such a nature that reconstruction 
“could not be done with any hope of lasting patency. Operation was 







ephre 
ogenou: 
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performed for the relief of diastolic hypertension and for the - 
-preservation of renal function, especially in the young patients. 
‘The decision for operation was made on the basis of all available 





Peripheral PRA® = 

High ‘ 

Normal 
Affected kidney PRA 

Lateralized 

Noniateralized 
Contralateral kidney PRA 

Suppressed 
Nonsuppressed 






«Plasma renin activity. 





Table 6.—Renal Vein Renin Ratios of 6€ Patients: 
Prediction of Cure 












No. of Patients % 









oo Cured or | 
Ratio Cured Improved No Change improved | 
> 2.0:1 9 4 0 
< 2.0:1 10 5 7 ag a 
> 15:4 12 8 2 91 a 


iE ee Sa, Rene Rea | 


data, with no single negative test result considered as a contrain- 
dication for operation. 





RESULTS 


Patients were considered “cured” if, after six months, 
the resting diastolic pressure was 90 mm Hg or less with no 
medication and they were free of symptoms. Patients were 
considered “improved” if the diastolic pressure decrease 
15% or more to a resting diastolic pressure of less than 10 
mm Hg maintained on little or no medication. Hyper 
sion was considered “unchanged” in those patients whose 
diastolic pressure was over 100 mm Hg six months after. 
operation. These criteria are similar to those established by 
the Cooperative Study* for cured and unimproved groups 
and differ only with respect to criteria for improvement. 
The results when subjected to either classification method. 
are similar. By our classification, 66% ef patients were 
cured and 19% improved. The follow-up period ranged from. 
six months to 14 years. Seven patients (6%) were observed 
for less than one year. In the group of patients with 
atherosclerosis as the cause of stenosis, 78% were bene- 
fitted by operation (cured or improved); in those patients 
with fibromuscular dysplasia as the cause of stenosis, 90% 
were cured or improved (Table 3).*™ The operative 
mortality of this series was 1%. = 





















Radiologic and Radioisotope Studies 


The correlation between the radiologic and radioisotope 
identification and the surgical responses:are presented in 
Table 4, There is no doubt that rapid sequence intravenous 
pyelography and radioisotope renography are valuable 
screening studies for the presence of unilateral ren ul 
disease, It must be noted, however, that there are a number 
of patients who benefitted from operation whose problems 
were not detected by these examinations"! a 











= Similar observations can be made for arteriography. The 
‘presence of renal artery stenosis on arteriogram’* does not 
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ecessarily ndicate renovascular hypertension." However, 
$ unusual te have renal artery stenosis and not have it 
ected by ieee i This has been especialy true 
since tae value of oblique and lateral views has been 


?redictive Value of Renin Studies 


‘he results of operation were correlated with peripheral 
nin activity and renal vein renin activity." In the 
athering o? al! available renin data spanning the entire 14 
ears of this study, 82% of patients with positive rerin 
suits werecured or improved. It is important to nete that 
result includes early renin data obtained from bioassay 
rminatiens and intraoperative collection of rerin 
ples Ia the past five years, a radioimmune assay 
hod has proved more sensitive and reproducible, Util z- 
this tecanique, samples are obtained preoperatively 
from the reral veins, inferior vena cava, and supericr veaa 
Vie. percutaneous femoral vein route. Using criteria 
eloped by Vaughan et al,® prediction of surgical cure has 
me increasingly reliable. These criteria include @) 
ormally Figh peripheral plasma renin activity, (2) high 
_veir-renin secretion from the involved kidney rela- 
to arterial renin activity (V—A/A > .48:V incicates 
enal vein reain activity; A, peripheral renin activity}, ard 
suppressed renin secretion from the contra. ateral 
ey relat.ve to arterial renin (V — A/A ~ 0).? The 
elation of renin determinations with the restlts ef 
ion is presented in Table 5. In patients where all 
determinations were positive, the correlatior with 
sure-or improvement has been over 95% 

amber ef studies, the incidence of normal peripk- 
re in activity i in patients subsequently cured of rene- 
lar rtension has been as high was 20%. Seven 
: this series, with normal peripheral renin 
same te operation end improved. These patients, 
how increased renin secretion fro ` 
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Fig 1.—Biood pressure responses to angiotensin {| blockade and surgery. 
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involved kidney and suppression of renin secretion ‘from 
the contralateral kidney. 
Renal vein renin ratios were very helpful in selecting 
patients for operation.” However, in several series, as in 
our own, the ratio of renal vein renins has nöt. 7 
indicated: those who would benefit from operatio: 
have the differential renal vein ratios al ways disti 
between essential hypertension with nonfunctional 
sis and true renovascular hypertension. In this study 
patients with renal vein renin ratios of 1.5 or mor 
high rate of cure. However, a considerable nu 
patients with ratios of less than 1.5 have been cure 
(Table 6)™ If the single value of renal vein renin rati 
been taken as the only criterion, patients with low 
who have benefitted from operation would not have be 
offered operation. 
























































Predictive Value of Angiotensin II Blockade 


Saralasin, a specific competitive antagonist of- 
tensin II was infused into six patients maintained’ on 
constant sodium diets by the method described by Baer et 

al.’ The doses of Saralasin were 10- to.50-fold. ‘above the 
threshold doses needed to block angiotensin II. All six 
patients exhibited renovascular hypertension by the other. 
diagnostic tests used. A depressor response was observed 
in five patients during saralasin infusion (Figure). All five 
patients kave been cured or improved by operation. One- 
patient with radiologic evidence of severe unilateral re 
vascular hypertension did not respond to angiotensi m 
blockade. This patient was not cured by subsequent opera- 
tion. It is noteworthy that the drop in-blood pressure in | 
these patients after operation was of the same magnitude : 
as that seen during the saralasin infusion (Figure) ooo 




















Predictive Value of Renal Pathology 
Histological examination was performed on biopsy spec- 
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s visualized per 100 glomeruli, usi 
iquantitative criteria described by Firani’In 
good surgical response was predicted, and 39 
re cured or improved (92%). Despite reports to 





sults of operation. This information was not available 
ior to operation since the specimens were taken intraop- 
eratively, and therefore, the information was not helpful in 
selecting patients for operation.” Nonetheless, the correla- 
_tion of clinical results with positive pathological findings is 
noteworthy. However, in ten cases where prediction of 
satisfactory surgical response could not be made, five 
"patients were cured or improved. 


‘Bilateral Renovascular Disease 


Twenty-eight patients, 15 with atherosclerosis and 13 
_ with fibromuscular dysplasia, demonstrated bilazeral renal 
artery stenosis by arteriography. Twenty-four had 


- unilateral operations and four had bilateral procedures _ 


performed at the same time. Twenty of the 28 patients, 
_ including all four with bilateral procedures, were cured or 
improved by operation. The cause of the stenosis did not 
ter the outcome. The guide for unilateral operations in 
ents with bilateral stenosis was the information 
stained from the preoperative diagnostic studies, espe- 
cially the renal vein renins that indicated a unilateral 
roblem in the majority of patients. The contra ateral side 
as not been considered for repair in any of these patients 
ecause hypertension has not recurred. This experience 
grees with that of Gittes et al” who described the results 
or unilateral procedures in patients with bilateral reno- 
vascular disease. In the group with bilateral repair, all have 
been cured or improved.” 





COMMENT 


The present analysis of a 14-year experience in the 
- surgical correction of renovascular disease in hypertensive 
patients illustrates the values and limitations of the 
currently available diagnostic procedures and introduces a 
‘new approach in the prediction of surgical cure or improve- 
ment. Studies to detect renovascular hypertension have 
included intravenous pyelography, radioisotope renogra- 
phy, renal arteriography, and selective renin determina- 
tions. The widely used rapid-sequence intravenous pye- 
logram and radioisotope renogram are less specific tests in 
the detection of renovascular hypertension and are asso- 
ciated with significant numbers of false-positive and false- 
negative results. Renal arteriography is the most specific 
diagnostic tool currently available to detect venal artery 
< disease. Expense and a small but definite morbidity are 
limiting factors. Furthermore, arteriography does not 
‘answer the fundamental question of whether a specific 
radiological abnormality is critical to the maintenance of 
hypertension. The early surgical successes are related to a 


~ multiplicity of factors that were used as criteria for | 
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duction of more sensitive and reliable renin determina- 
tions.” In our series, and from reports of others, measure- 

ments o? renal vein renin activity have led to identification. 
of the pressor kidney and have further improved surgical. 
cure rates, particularly in patients with bilateral renal 
artery disease. Our analysis of periphera) plasma renin | 
activity renal vein renin lateralization to the affected 
kidney, and contralateral suppression of renin secretion | 
has improved predictability of surgical success. Technical 
problerrs, including catheter placement, patient posture, < 
catheter placement, and changes in renin secretion during — 
sampling have led to a search for better and more reliable 
criteria for prediction of surgical cure. a 

The use of saralasin, a specific angiotensin IH antagonist, 
is a premising means of detecting angiotensin Il-depen- 
dent ferms of hypertension and selecting patients for 
operation. In the six patients treated with saralasin, there’ 
was excellent correlation with postsurgica! blood pressure 
change In our experience to date, the one patient with a 
negative saralasin response also failed to respond to` 
surgical correction of a renal artery lesion. It is important 
to emp.asize that the depressor response to angiotensin I} ` 
blockace cannot be considered as the only guide for: 
predicting surgical cure since high renin forms of essential: 
hypertension, as well as bilateral renovascular disease; will- 
also exhibit depressor response to saralasin. Moreover, 
when saralasin is infused during states of chronic severe 
volume depletion induced by diuretics or by other factors, 
blood pressure may also fall. Additiona’ studies are in 
progress to extend and validate these findings. 

The prognostic value of pathological examination of 
biopsy specimens from both kidneys as an indicator for 
success or failure of operation is high. A successful outcome 
is related to ischemic changes in the affected kidney 
(tubular atrophy and juxtaglomerular apparatus hyperpla- 
sia) and mild or no sclerosis in the small vessels of the 
contralateral (exposed) kidney. 

Responses of blood pressure to surgery in patients with 
bilateral renovascular disease were of interest. In this 
group of 28 patients with bilateral disease, 20 were either 
cured or improved by operation. The cure rate. was not 
different, whether the bilateral renovascular disease was 
on the basis of fibromuscular dysplasia er atheroscler 
renovascular disease. In four patients with bilateral ri 
vascu ar involvement and in whom both renal arteries v 
surgically repaired, all four were either cared or improved 
by operation. These encouraging responses in patients 
with bilateral renovascular disease suggest that when 
apprepriate clinical and biochemical criteria are applied, a 
high fraction of patients with this diserder will benefit 
from operation. a ee 
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Discussion 


aeS C. STANLEY, Ann Arbor) Mich: Although other humoral 
actors end perhaps even strectural alterations in vessel geometry 
influence susi 










` difficult to ignore the central importanee of 
Cewertz, Fry, and I recently correlated pressor activity 

















ed blood pressure. elevations, in. renovassular . image, if these patients are really under the stimulus of an 


















nefits from operation (cured vs improved) among 85 
ing proved renovascular hypertension (J Surg Res 
20:149-155, 1976). Renal vein renin ratios were not significantly 
different among-eured (2.08) and improved (2.01) patients: = 
Renal-systemic renin indices (calculated as individual rer 
renin activity less systemic activity, divided by sy 
reflect renal contributions to peripheral renin levels 
angiotensien system represents a steady state being 
at one extreme by hepatic degradation of renin. Apply ig criteria 
of hyperseeretion (index >0.48) and suppression (index, 0 to 0.24 
certain observations in our experience assume importance, I 
ischemic kidney indices reflected hypersecretion in both cured 
(1.03) and ‘improved (1.18) categories. Mean indices from the : 
contralateral kidney showed nearly complete suppression in cued — 
patients (0.99) but no suppression among improved patients (G49) 
I wonder if the authors have been able to relate this typeof data to 
the degree-ef improvement among their patients. It seem giy 
explains wky some patients are not completely cured after techni: © 
cally satisfactory renal artery reconstructions. Although multiple 
diagnostic studies are appropriate in evaluating suspected reno ° 
vascular hypertensives, depiction of‘renin activity in this manner. 
provides highly discriminatory information regarding effects of 
renal ischemia and offers greater prognostic accuracy than other 
currently utilized indicators. oe 
Joun E. Foster, MD, Nashville, Tenn: I too have enjoyed Dr 
Buda’s presentation, and we certainly agree with him that any of 
the tests tht have been advocated for the recognition of renovas- 
cular hypertension will give false-negative results in a signifieant. 
percentage èf cases. I think this is true with renal vein rening and 
split renal function studies. I think it is also true with the newe 
angiotensin-antagonist, saralasin. We have long advocated using 
several test» to help us in determining when a patient truly ha 
renovascular hypertension. : 
We have about 20 patients in our operative group who have 
operative treatment with low renin concentrations of this na 
This is obvictisly an extreme example. But of these 20 patient 
had a good result after operative treatment and three pati 
conditions remained unchanged. This is out of some 300 patients. 
who have had operative treatment. Ces: 
This is certainly not at variance with what Dr Buda presented 
With saralasin, our group at Vanderbilt has studied some 60) 
patients anc has found a good correlation related to a positive 
response with saralasin, a depressor effect after operative treats 
ment. Even i a group of ten patients with no renal artery disease’ 
at all, two of these have had a positive depressor response, givinga’ 
false-positive result concerning renovascular hypertension. (Of. 
course, they say, “Well, this is high renin essential hyperten- 
sion.” i 
I would lise to ask Dr Buda about the method they use in 
preparing their patients for renin asays because in the last ten 
years, many have presented several different methods. for 
preparing their patients for renin assays, and when your resultsdo. 
not correlate with theirs, they invariably say, “Well, if you just did: 
the test righi, you could get the same results that I do.” Sy 
Henry Begxowitz, MD, Philadelphia: Dr Buda has again shown, © 
as have others, that the predictive value when the renal vein renin 
levels are elevated is excellent regardless of whether the patients 
are stimulated with respect to the renin release, or whether they 
are receiving: medications. : 
Furthermore, Dr Buda has taken us one step further usingva 
specific angictensin II and has shown that it is even a better 
discriminant in a small series that he has shown. And as we would: 






































angiotensin system, they should have a depressor response when: 
the saralasin; the angiotensin IT antagonist, is given, > Be 
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patients that we all have. In Dr Buda’s series, ther 
o 


ge patients peel, or does it mean that the renin 
system may not, at least in this group of PE ERR; 


nthe patients that Dr Buda ponds w ith saralasin, all patients 
‘ had lateralizing signs of renin release from the involved 
vonder if he has conde Sd giving the saralesin to those 


-stili ‘get an e after renovascular reconstrúe 
nay be back to the crawing boards, at Jeast for an 


miy rate, we use a provocative test for renin secretion that is 
pful i inselecting some of these patients. We can’t be sure 
ny we are still missing, but we do know that about 20% of 
patients who do not have diagnostically elevated renin secre- 
t levels from the affected kidney do have considerably elevated 
renin secretion levels when we apply the provocative test. 

ere arẹ a number of provocative tests available, including the 
; table and the use of certain diureties. The one we like is simply 
-the administration of 20 mg of hydralazine hydrochloride and then 


peripheral renins. 
-Thisi is ten-year-old information that shows that when we looked 
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a, However, when we gave them. hydralaz ne; we 


o repetition of the blood sampling for renal venots renins and _ 








ally picked out i 
the renovascular cases much better than we did. when we hady not o 


«used this provocative stimulus. 


Therefore, I suggest that until we are sure that saralasin can = 
distinguish these individuals, we perhaps need some variety. of | 
provocative test for renin secretion, and that rerin is the basis for: 
renovascular hypertension but we are not measuring it under the 
right conditions.. 

Dr Bupa: Well, I can’t get you the number of hyperten e 
patients in the United States. I imagine perhaps Dr Foster could 
give that figure to us. 

Dr Foster: Twenty-eight million. 

Dr Bupa: The number of patients who have surgically correc 
able hypertension will vary anywhere from 5% to 15% of this 
number. 

PRESIDENT SPENCER: So 2 million plus or minus a half : 
million. oe 

Dr Bupa: There are potentially a large number of hypertensive 
patients who have renovascular hypertension and who would 
benefit from operation. ; 

I think that all the comments plus the data I presented point oat 
the variables that exist in the collection and the interpretation of 
renin data. : 

Insofar as collection of blood samples for renin determination 
is concerned, when the samples are collected and how. the 
collected give sufficient variation and technical problems so tha 
the results should be interpreted with some caution. SEE 

In answer to Dr Foster's question concerning the separate of sy 
our patients for collection of blood samples for renin determina- | 
tions, our patients are taken off all medications for three weeks 
and are on a constant sodium diet, 100 mEq’day for five days, 
prior to the sampling. It must be emphasized that the amount: f 
renin in the circulation is certainly dependent on the sodium 
balance in the individual. syn 

In response to Dr Mannick’s comments about PERDETE itis 
essential to know the sodium balance in order to interpret the level 
of renin activity. If an individual is sodium-deprived, the renin: 
activity will increase. However, the increase, when related to the 
24-hour sodium excretion (a reflection of sodium balance) may not. 
be significant. The point that should be emphasized is that the use | 
of saralasin infusion may enable us to better interpret some of the 
renin data, especially when renin data seems to be contradictory, 
and perhaps give us a better indication of what the response will ; 
be to operation. : : 
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e records of 111 patients, 80 years of age or older, with a 
liagnosis of abdominal aortic aneurysm (AAA) showed 
it ‘86 patients underwent aneurysm resection ard grafting. 
Ru tured AAAs (n = 30) were associated with an operative 
mortality of 74%, By contrast, AAA resection in the expanding 
leurysm ‘group (n = 19) and in the elective surgery group 
4) was associated with a 10% and 2% mortality, respec- 
hus, resection of a nonruptured AAA in 63 octogenarians 
carried out with an overall mortality of 4.7%. While nearly 
vatients had cardiac disease detected preoperatively, 
the elective group demonstrated a low incidence of previous 
myocardial intarction (7%) and congestive heart failure (8%). 
‘Concomitantly, the incidence of myocardial intarcticn (6%) and 
congestive heart failure was relatively iow after AAA resection. 
Sig t postoperative oliguric azotemia was observed in only 
the nonruptured patients. Long-term survival was compa- 
e to that of the general population over the age of 80 years. 
‘quality of life enjoyed by these patients was not adversely 
d AAA resection. By contrast, 50% of patients treated 
: arvatively died of ruptured AAA. Physiologic rather than 
hronologic age should determine selection for AAA resection in 
2 octogenarian. 

^ Surg 114:1250-1257, 1976) 















espite the increasing longevity of man and the de- 
D creasing mortality of aortic surgery, resection of an 
abdominal aortic aneurysm (AAA) in the octogenarian is 
approached with reservations that do not apply to the 
younger patient. Elective resection of AAA can now be 
carried- out with an operative mortality varying between 
2% and 7%.’ By contrast, improvements in the mortality 
associated with the resection of ruptured AAA would 
appear to have “plateaued” at approximately 50% to 60%. 
Therein lies the paradox. The attitude toward recom- 
‘mending a purely elective and prophylactic prozedure such 
_ as AAA resection in an otherwise healthy indiv idual does 
not appear to carry the same degree of urgency for 
operation as would, for example, a large bowel malignant 
neoplasm, an equally lethal disease if left untreated. 
- The natural history of AAA terminates in its rupture 
unless the death of the host occurs from other causes, most 
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Is 80 3 Years Too Old For Aneurysmectomy? 
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often related to associated cardiovascular disease: Decision. . 
for surgery then must relate to which is more life- 
threatening.’ That larger aneurysms are more likely to 
rupture than smaller ones was pointed out many years ago: 
by Crane.’ Subsequent autopsy studies verified this. 
finding.’ Studies that have followed up the course of” 
patients rejected for AAA surgery prejudiced toward a. 
nonaneurysmal mode of death because o? the high inei 
dence of associated disease for which they were initially 
refused surgical treatment.“ The statistical likelihood of > 
aneurysmal rupture in a given individual has yet to be 
defined. | os 
The unpredictability of rupture of AAA in the asymp: 
matic patient and the limited life remaining for th 
octogenarian prompted Edmunds” to recommend surgery — 
only in the symptomatic or ruptured aneurysm cases. Is 
this approach justified when we know that the mean 
survival time for the 80-year-old person from the general: 
population is approximately 5.6 years and the mortality 
with emergency procedures is high? To answer this ques- 
tion, several facts must be obtained: (1) the preoperative. 
risk factors, operative morbidity, and mortality fora large. 
group of octogenarians undergoing aortic action, (2) the» 
natural history of an untreated group of octogenarians 
with AAA, (3) long-term survival data after AAA resection 
in the octogenarian vs the general population, and (4) most: 
importantly, the quality of that existence after treat- ` 
ment. : 
One thousand fifty-six patients were admitted to the. 
surgical services of the Massachusetts General Hospital 
during the 13-year period of 1962 through 1975 with the» 
primary diagnosis of AAA. Approximately 10% of these 
patients were 80 years of age or older. It is the purpose of 
this report to provide the four missing pieces of data based ` 
on an analysis of those 111 patients sc that a rational 
decision can be made regarding AAA resection in the» 
octogenarian. a 













PATIENTS AND METHODS 


The records of 111 patients, 80 years of age or older, w wile a 
primary diagnosis of AAA admitted to the Massachusetts General Be 
Hospital during the period of Jan 1, 1962, through Dec 31, 1975, 
were reviewed. The patients. were subdiy ided into two gene 
groups. A ruptured AAA was defined by the presence of bled 
outside the confines: of the aortic wall. This group was’ furthe 
subdivided into those patients surgically treated {n =.23) 
nontreated Re = a. The other group. consistat of patient 
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sion, and (3) the elective surgery graup 

derwent resection onan elective basis after a “ull 
ition. Four additional patients not considered here 
wical exploration only. The AAA was not resected. 







‘agperative hypotension developed. These four patients are aot 
dtoary of the groups analyzed and are treated separately 
propriate. 


Patient Follow-up 





| but Iof patients were operated on by two of us (R.C:D. 
an R. -L.j:aind were observed until the present time or urtil 
dezth. Other patients ware followed up by contacting the patient 
next af Kine No patients were lost to follow-up. 


Quality of Life 


‘To determire the type of survival the octogenarian enjoyed wth 
without AwA resection, the next of kin was interviewed in 
on or sda telephone. A specific interview format, prepared 
_ the. consaltation of socia! workers and a psychiatrist, was 
to evaluate the quality of life. These questions covered the 
areus: leas capability, eek comimunatien: 


To maintain Guns of interviewer ounce tne 
ews were carried out by two individuals. Data were 
yzed by Stadent ¢ and x“ testing as well as regression analysis 
e appropriate. 

RESULTS 

General Characteristics 


for the series of surgically treated 
2 +08 years. The ruptured (83.4 + 09 
nonoperative (84.1 + 0.6 years) groups were 
elective group (82.1 + 0.8; P< .02). Tre 
tient in the ruptured-surviving group was %0 
ts old, the expanding group, 89 years old, and in tke 
cave group, 88 years old. Sex distribution differed 
mong the four groups. There were twice as many men m 
red AAA group (15 men:eight women) and six 
amy men in the elective AAA group Gs hapa 


the expanding AAA group len mernine 
en), hat. PAPRA one third the number a 


= diys, eDay, while the KA and nor- 

: a see much shorter hospital stays, seinz 
+ 1.5 days, respectively. The length of 
oe from the ruptured AAA group 
5) was es than the expanding grouo 


oP : entin : ‘Symptoms 


expanding groups, pair was 


_the expanding groups, but it also had occurred in he 
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Fig 1.—Pain was most frequent presenting symptom in rupture: 
and exparding groups, while presence of abdominal aort 
aneurysm, usually picked up on routine physical examini 
was most frequent in elective group. Shock was chief symptom 
several patients from ruptured group. 


the predominant symptom (Fig 1) and was local lized r 
frequently to the back than to the abdomen (expandin. 
potionis 3 with back woe ene three ees abot t 










pain, and six of thee loca lized it it to the ae Twe 
six penents: in the elec 2 group aman no abdor 


instances, the presente of a pisate mass ‘(36 patial 
was usualy discov erid by the physician on a rou 


Pain (ten. patients) and the presence of a mass {ei zh 
patients) were comparable in frequency for the non 
gical group, of whom nine patients localized the pain t 
abdomen. Nine patients of the ruptured group and tw 
the expaneing group had shock-like symptoms. 


Preoperative Risk Factors x 
Preoperative risk factors are shown in Table 1Some 
manifestation of cardiac disease was present in all 18 
patients from the nonoperative group. The incidence of 
cardiac disease in the ruptured and expanding groups w as 
relatively similar but greater than in the elective. group. 
Although the ruptured-operative and the expandin, 
groups were similar to the nonoperative groups in the 
incidence əf previous myocardial infarction, this latter, 
medically treated group had a considerably higher preva- 
lence of congestive heart failure. The incidence of renal 
disease followed the trend shown by cardiac risk factors soo 
that the nonsurgical group had a higher prevalence of renal 
disease. Although there was no significant difference in. 
the mean BUN level among the nonoperative, expanding, 3 
and elective groups, the mean creatinine level and the i 
number of patients with an abnormal BUN level was. 
higher in the nonsurgical group (P < .05). Of note was the 
fact that the incidence of chronic obstructive pulmonary 
disease was highest in the elective group. Not only waso 
cerebrovaseular disease less frequent in the elective and i in 
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Cardiac 
” Anteriosclerotic: heart disease 14(61) 


8(35) 


art fai 9(39) 
ee broma 9(39) 





“Group 
(n= 18) 


18(100) 
3(17) 


12(67) 
14078) 





-Expanding © 


Group 
(n =19) 


Elective 
Group 





13(68) 


én = @4) 


2045) 





2(11) 


3(7) 





9(47) 


8(8) 





T263) 


1243) 





: Renal a 
History 2(9) 
BUN level {mean + SEM) 28.1 + 5.3 mg/100 ni 
Creatinine level 
(mean. + SEM) 


6(33) 


24.2 + 4.1 mg/100 mi 


2.1 + 0.7 mg/100 mi 


2(11) 


511) 





+ 1.2 mg/100 mi 


792 209 mgm | 








Respiratory 303) 
Cerebrovascular 3(13) 





Table 2.~Preoperative Risk Factors as Determined on Physical Examination 


201) 
528) 


1.4 + 0.1 mg/100 mi 


2(11) 


1.2 + 9.1mg/100 mi 





TiS) 





306) 


3 





ju 

Ruptured- 

Operative 
Group 


ood- pressure 
i cS 91 + 11/42 + 0.8 mm Hg 
160 mm Hg systolic, 
60 mm Hg: diastolic 


6.9 + 0.5 cm 


a prin pulses _ 10(43) 


an ote past, and the ‘patients were completely rehabili- 





Physical Examination 


"Findings ‘of the admission physical examinazion of the 
“nonoperative and expanding groups demonstrated a mean 
blood pressure in the hypertensive range as shown in Table 
2 The elective group had a significantly Icwer blood 
_ pressure, being in the normotensive range (P < .05), w hile 
the ruptured group had a mean blood pressur2 that was 

depressed to the shock level. When hypertension was 
defined arbitrarily as a systolic blood pressure greater 
“than 160 mm Hg or a diastolic pressure greater than 90 mm 
Hga comparable percentage of patients from the nonop- 
erative and expanding groups were hypertensive, 61% and 
88%, respectively. Findings of the admission physical 
amination of the elective group disclosed a lower inci- 
lence of hypertension (34%). Of significance co ultimate 
survival was the finding that 70% of the patients (16 of 23) 

n the ruptured group were- in shock on admission (mean 
-arterial | pressure, <70 mm Hg). 














Aneurysm : size was determined by phy sical examination. 


The mean aneurysm : size was greatest in the rt ptured ¿ poe 
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Non- 


operative 
Group 
(n = 23) (n = 18) 


172 + 6/92 + 7mm Hg 


11(61) 


10(56) 


Expanding 


Group 
(n = 19) 


165 + 8/93 + 4mm Hg 


11(58) 


14(74) 


ere, 


Elective 
Group 
én = CS 





154 + 483 + 2mm Hg 





expanding groups and least in the nonoperati 
shown in Table 2, patients with ruptured an 
AAA tended to have larger AAA than those 
went elective resection. By contrast, at least 50% of the 
nonoperative group had aneurysms less than 6 or 7.5 cn 








Operative Findings 








In the expanding group, a decision for surgery was most 
frequently prompted by the history of a painful aneurysm : 
that was tender on palpation (14 of 19 patients), while, 
roentgenogram-demonstrated increase in aneurysmal size 
was the indication in four patients. Since the aneurysm | 
was truly asymptomatic in 36 patients from the elective” 
group, surgery was performed in the majority on the basis 
of size and potential risk of rupture. Of the remaining 
patients in this group, pain was the indication fo. resection, 
in seven patients and an obstructed ureter in nts 
By contrast, surgery was not elected in the 
the nonsurgical group, most frequently because” 
death from either. cardiac, renal, or pulmona) 
outweighed the potential risk- of rupture. In two patien 
the suprarenal extent: of the aneurysm made operat 
risks prohibitive. OF relevance W was they un pected findi 





























 Operaine “Expanding Elective 
Group Group Group 
(n = 23) (nm = 19) as 44: 
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7 X EXPANDING 
kL. 1 i ee 
8 10 >20 





YEARS 


tale survival curves for. patients with or withoat 
a aortic aneurysm resection. Survival of elective group 
omparabie € that of general population, while after one year, 
at of expanding group parallels general population. 

















; prarenal involvement in three of four patients who 
exporec for aneurysm resection but were net re 
d. Thus, che overall incidence of suprarenal invelve- 
ment was 4% for the series. Aortic clamping time varied 
wi H the: type of prosthesis used and the technical dificuk 
ties encountered. In approximately one third of the resec- 
, a sleeve prosthesis was used, being distribatec 
betwe n the expanding and elective groups. The 

sleeve grafts, however, has increase 
Over the latter part of the series anc 
70% of the grafts performed in the last twe 





ae for the nonruptured group was 


a 


9 pal : nts died within 30 days of surgery 





Table 4.—Late Causes of Death . 






















Ruptured- Non- ` Elec- 
Operative operative Expanding -tive 
Group Group Group Group 





No. of deaths 










Malignancy 3(30) 
| 
Cerebrevascular ne GE n 
eae S E § 
Ulcer me =e. Lee ede 


*Thoracie: 


in the expanding group. Two deaths were cardiaein origin eo 
one was possibly related to aspiration pneumonia, In the 
elective group, one of 44 patients (2%) died as a result of | 
cardiac failure. A high operative mortality was ercoun- 
tered in the ruptured AAA group, 17 of 23 patients (74%), 
Seven of these patients died in the operating room, four 
within 24 hours and six in the latter postoperative days. 


Postoperative Complications 


Table 3 compares the postoperative complications for the. 
three surgical groups. One half of the elective group had. no. 
complications, while all of the ruptured group had some 
type of complication. Despite the 54% incidence of cardiac 
disease przoperatively, few serious cardiac complications 
developed in the nonruptured surgical groups. Respiratory 
complications were prevalent in the ruptured and expand- : 
ing groups. Respiratory support greater than 72 hours, © 
however, was required in only two patients in the expand- 
ing group..Although there was a low incidence of postop- 
erative oliguric azotemia (5%), mild rises in BUN and 
creatinine levels without diminished urine volume were 
observed ia 13% of the nonruptured AAA patients. Pros- 
longed urethral catheterization was required in- seven 
patients from the nonruptured groups, reflecting the high 
incidence af prostatic hypertrophy in this elderly age- 
group. Postoperative confusion of a degree requiring seda- 
tion and, im many cases, psychiatric consultation occurred 
in 14% of the nonruptured patients. There was a low 
incidence o* arterial emboli, all recognized in the intraoper- 
ative or immediate perioperative ei and all success- 
fully treated with return of distal pulses. 





Survival 


Figure 2 summarizes in life table form" the survival 
data for the four study groups and permits comparison toa — 
crude survival curve for the general population (age, R 
years).'' Dus to the high operative mortality, initially there- 
is a dramatig decline in the survival curve for the ruptured 
group. Thereafter, survival is relatively constant through 
the third pestoperative year. The nonsurgical group dem: 
onstrates a relatively progressive decline in survival. By 24 


years, ten of 18 patients had died. After six years, only two 
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Uncvailabte 
for Interview 


Returned to 
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Normal Mental 


Ambulatory Stotus 





Fig 3.~Quality of life with or without abdominal aortic aneurysm resection. Surgically treated patients fared better in all categories than 
onsurgical group. Considerably high percentage of patients from elective group returned to prehospital physical and mental sta 


patients were alive in this group. As a result of two 
ative deaths and three deaths early in tke postdis- 
harge period, the initial phase of the survival curve for the 
expanding group parallels the survival curve of the nonsur- 
gical group. After one year, however, its slope is roughly 
“similar to those of the elective and general population and 
eventually overlaps the latter two groups at seven years. 
The survival curve for the elective group is almost compa- 
rable to that. of the general population. At five years, 
survival of the elective group surpasses that of the general 
_ population (P < .05), while thereafter, it is comparable to 
the general population. This observation had seen made 
previously by DeBakey et al.” 


e Late Causes of Death 

CAs shown in Table 4, cardiac disease was the most 
common cause of.death for the surgically treated groups. 
The percentage of deaths due to malignant neoplasia and 
oke also parallels the incidence observed in a general 
population for patients over the age of 80 years. By 
contrast, rupture. of AAA was a strikingly high cause of 
death (69%) in the nonoperative group, which bore no 
poral relationship to the size of the aneurysm as 
termined by initial physical examination (regression 
“analysis, r = 0.3). The remainder of the patients in this 

: group succumbed to. their underlying medical conditions. 


-Quality of Life 
ewe 3 illustrates the 














results of a survey that was 


= conducted to determine the type of life octogenarians 
enjoyed both with and without surgery for AAA. All six. 
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patients in the ruptured AAA group were discharged t 
nursing homes, two being readmitted for delayed medical oy 
complications. A little more than one half of the nonoper-» 
ative group required extended care facilities, the majority, 
of these patients for the treatment of their underlying 
medical conditions. Twenty-three percent of this group. 
remained as permanent residents of a nursing home. 
Although 53% of the patients in the expanding group were 
discharged to nursing homes, this was related more- 
frequently to social rather than to purely medical reasons. 
Only a small percentage of the elective group required. 
posthospital nursing home care. The estimate of the 
success of any elective procedure is the lack of impairment 
with which it leaves the patient. By the first. postoperative 
year, 86% of the elective group were judged better or equal - 
to their preoperative physical status. A surprising and: 
important finding was that 73% and 60% ef the expanding © 
and ruptured groups, respectively, had: regained their 
preoperative physical status. By contrast, at one year, only 
38% of the nonoperative group were judged comparable to. 
their prehospital status, reflecting the progression of the 
underlying medical conditions. A high percentage of elec- 
tive patients were fully ambulatory, able to care for 
themselves, and were free from senile mental changes, On 
the other hand, the nonsurgical group scored low in ae 
these areas. 






tail . 


















f Efe. Surprisingly enough, ‘surgical moralit? in 
ncy but unruptured aneurysm group (expend- 
ively low. By contrast, the mortality: in 
A resection seems prohibitively high. Dur 
ig o servations should argue for a more aggressive 
ch tc elective AAA resection in the octogenarian. 





-Preoperative Risk Factors, 
Operative Mortality, and Morbidity 





» AAA resection. In Table 1, it will be observed that =he 
incidence cf previcus myocardial infarction (7%) and 
congestive geart failure (8%) for the elective group was 

i amot one hird and one half those values for a younger 




































ko Seuiediog group to form the ARa resec ed 
p r=63), the incidence of previous myeearcial 
rection remains low at 8%. Those patients in the əx- 
nding group with congestive heart failure demonstra-ed 
mild degree of failure. Thus, in the nonruptured zroap, 
opatient had severe angina, recent myocardial infarction, 
Y recurrent: incapacitating congestive heart failure. 
The prevelence of preexisting diseases involving the 
cond major target organ, the kidney, was also low (14%). 
ie ten patients im the nonruptured group with an 
anal BUN level { > 25 mg/100 ml) or creatinine level 
L5 mg/*00 ml), the maximum BUN level was 33 mg/ 
C ml and the maximum creatinine level was 2.0 mg/ 00 
Equally as important was the finding that these levels 
ere stable end had not progressively increased. Althouzh 
Se of the ronruptured group gave a history compatible 
ith mild pulmonary disease, usually secondary to chronic 
king, no patient demonstrated severe obstructive or 
rictive disease by pulmonary function testing. In our 
erierice, obesity is a relative contraindication to elective 
zery and adds to operative difficulties as well as to 
operative respiratory management. A trial of weigat 
action is prescribed in elective patients. 
y contrast, those 18 patients for whom AAA resection 
< not deemed feasible had a 100% incidence of cardiac 
diseases well as a twofold increase in previous myoeard-al 
stion (Table 1). Congestive heart failure in this g groap 
of amore severe degree. Moreover, nearly 40% of these 
ients had an abnormal elevation of their BUN agd 
atinine levels, Three patients in this group demoa- 
rated ineapacitating cerebrovascular disease. 
us, the dreoperative medical evaluation of petienzs 
ing considered for elective AAA resection should be 
rected towerd ruling eut moderate to severe congestive 
rt failure, unstable angina, progressive or severe 
temia, or advanced pulmonary disease. 
e » mortality for our series compares favorably =o 
ių mortality in younger patients undergoing elective 
a resec ion carried out.in the same ingtitutisn,! and: to 
lty of other series: 3%, 04%, w55 Th. am 
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thout z an adverse. effect. on the octogenari n's 


eter, however, than that of the 9% o mortality < AAA in the general population (Table 6) and attests, in. 









a Table 5. “preoperative A Risk Péclors: Nonruptured - 
: Abdominal Aortic Aneurysm 
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Present) son et.al etal 
(4976) (1975) (1970) 
2 MGH Baylor HUP 
No. of patients 108 150 
Mean age, yr 66 BBs 
Cardias, % 40 3B 00 
Myozardial infarction, % 8 27 20° 
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Respiratory, % 
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Tatie 6.—Postoperative Complications: Nonruptured ; 
Abdominal Aortic Aneurysm 
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Thomp- Voipetti 
Present sonetal* etab oo 
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MGH* Baylor HUP! giinki 











No. of satients 63 108 
Mean age, yr 82.3 
Cardiac 
Myocardial infarction, % 6 1 
Congastive heart failure, % 
Arrhythmias, % 
Renal 
Azotemnia (severe), % 
Respirarory 
Respiratory failure, % 
Pneumonia, % 13 2 
Ateleetasis, % 


























































*Massackusetts General Hospital. 
tHospitalof the University of Pennsylvania. 


previously: reported for elective AAA resection in patients 
greater taan 70 years of age’ or the 14% mortality in: 
patients greater than 75 years of age.” All three operative 
deaths (within 30 days of surgery) in our series were. 
cardiac in origin and all had underlying cardiac disease. — 
A radia artery line is placed routinely to monitor. blood: 
pressure end blood gasses. Central venous pressure. lin 
and more recently, Swan-Ganz catheters, have been 
employed regularly. Careful attention to preoperative 
hydration as well as insertion of pacing wires in thos 
patients at risk for arrhythmias (Table 1) serve to 
minimize oreventable cardiovascular and renal complica- 
tions. 
Besides preoperative selection and intraoperative anes- 
thetic maragement, surgical technique and postoperative 
care were determining factors in operative survival: The 
use of a sleeve graft, limited resection, our modification of 
the Creechtechnique of anastomosis," and a woven Daeron : 
graft all served to decrease clamping time and to minimize 
blood loss. All patients received 12.5 gm of mannitol and 10° 
to 20 mg of furosemide prior to clamping in order to induce 
diuresis, “he 5% incidence of postoperative oliguric 
azotemia is comparable to that observed after resection of a 
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by performance of routine gastro: 


hours postoperatively - is of value in our experience- in 
avoiding postoperative respiratory complications. Routine 
antistaphylococcal coverage is commenced 12 hours preop- 
eratively to prevent graft sepsis; we believe that respira- 
tory superinfection i is avoided by limiting it to a three-to- 
five-day course of therapy. 


The Natural History of 
an Untreated Group of AAA 


The-18-patients in the nonsurgical group had a much 
-higher incidence of preexisting medical diseases that in 
themselves were potentially lethal (Table 1). Despite this 
preselection toward a nonaneurysmal cause of death, 56% 
of these patients died from ruptured AAA (Table 4). The 
mean length of survival of patients who died from 
untreated ruptured AAA was 24.2 + 6.2 months and was 
shorter than those dying from cardiac or pulmonary 
diseases, 35.6 + 4.3 months (P < .05). Moreover, zhe length 
of survival after detection of the AAA was net directly 
related to aneurysmal size, with a majority o? patients 
demonstrating aneurysms less than 7.5 cm (Table 2). This 
finding is in agreement with Darling’s autopsy study,' 
which showed that, for example, 18.1% of 182 ruptured 
AAA were less than 5 cm in diameter. 
Nine patients from the nonoperative group were turned 
own for elective surgery based on the premise that the 
isk of rupture was less than the risk of operative mortal- 
ty, or that rupture would not occur before the patient died 
from preexisting diseases. Retrospective review of these 18 
patients shows six patients who could be reclassified as 
moderate operative risks. Three of these patients died 
“from ruptured AAA, while only one died from preexisting 
cardiac disease. Two are alive at present. This finding may 
argue for a more liberalized case selection, especially in 
view of the improved intraoperative and postoperative 
monitoring of the patient with moderate cardiac disease. 
This conclusion is strengthened by the fact that several 
patients i in the expanding group would have been declared 
unsuitable for elective surgery except that they were 
symptomatic with painful aneurysms at the time of 
‘medical evaluation. That the mortality for the expanding 
group: (10%) was relatively low argues indirectly for a 
arrowing of the surgical contraindications for elective 
resection in the octogenarian. Our findings of a relatively 
high incidence of ruptured AAA in a nonoperative group 
are at variance with those of Klippel and Butcher,” Schatz 
et al,” and Steinberg and Stein. The greater prevalence 
£ smaller AAA and serious underlying medical diseases 
may have prejudiced these latter series. Our findings are in 
agreement with the conclusions of DeBakey et al and 
Szilagyi et al, > who showed a similarly high mortality from 
“rupture associated with untreated AAA. 
The quality of life after hospitalization for AAA was 
-determined by the underlying medical diseases. Thus, the 
patients in the: nonsurgical group were limited primarily 











by their underlying medical conditions rather than. the 
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i je nursing home. 
tomy and assisted ventilation for a period of at least 24 












se patients remained ~ ed to a 








Long Tem Survival 


In Fig 3-it will be appreciated that the sircival of he 
elective AAA group was similar to that ef the general _ 
population. The 65% cumulative survival at ive years may 
be related to the lower incidence of risk factors in the- 
elective group than that of the general popuation. The late 
causes of death (Table 4) were similar in freeuency to those 
observed in the general population ages of 80 years or 
older, Due to an operative mortality of 10%,:the survival of. 
the expanding group does not approach that of the elective 
or general population until the third year. This same 
phenomenon is observed in the long-term survivors from 
the ruptured AAA group. The mean five-year survival for- 
the nonruptured groups contrasts sharply with that of the 
nonsurgical group. No patient in this latter group was alive 
after seven years, as opposed to the 15 patients alive in the 
nonruptured group after that time. 


Quality of Life 


The most compelling finding for recommending elective 
AAA surgery was the quality of life enjoyed by the — 
octogenarian that is shown in Fig 3. Elective AAA resec- 
tion did not alter the quality of life in 86% of the patients... 
Moreover, 40% thought that their physical status was even 
improved. Although of a lesser degree, the same effect is 
observed in the ruptured and expanding groups. Less than 

20% of the elective group required postoperative nursing. 
home care. The impression of a chronically ill and ineapac- 
itated patient after AAA resection and prosthetic graft- 
ing has not been substantiated by this study. F 
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MaNreY Stat.wortr, MD, Charleston, W Va: I rise to emphasize 
dto iuswate why I think these 80- and 85-year-old people 
jould be operated on. 
An S&veasold patient whom I saw about two months ago ir the 
utpatient department demonstrates a classic case of a ruptared 
meurysm. Me was in rather severe shock and had & feebly 
ng bu: quite large mass. Ten years previously in Baltimore, 
Stonesifer, a member of this organization, had resected an 
bdominal asrtic aneurysm under the most trying circumstaaces 
ind hae some difficulty in resuscitating the patient. 
So here we have an 85-year-old patient who has had a seeond 
jor rupture. of an abdominal aortic aneurysm, who was also 
hawe a carcinema of the prostate, and who had two 

‘dial infarctions. He maintained a BUN level of abovt 35 
00 ml. 

operation, we controlled the aortal bleeding and put a Foley 
eter inte the proximal acrta. We then started looking for the 
of hie difficulty. After opening the large aneurysin, which 
bout 14 em in length, we found that the Dacron graft was 
leiely ceflated and was floating in this false aneurysm. The 
openings were like inverted funnels. The lining was smooth ging 
ite the nar-ow orifices ef the iliac vessel and smooth coming out 
aorta. The graft seemed to be in good order. It apparently 
ad been put in—and we later found this to be true—with silk. 
re was only one silk suture remaining. The graft that was ten 
aid certainly had been preclotted and was simply replaced. 
patient now is living and well, having had his sesond 




















MERICK SzILAGYI, MD, Detroit: The study by Dr ©’Doanell 
id his assiciates was not only excellently presented bet it 
presents 2 valuable and important contribution. Its practical 
value can be readily perceived if one considers the persistent 





“1(0.2%).” 
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“22. Steinberg I, Stein HL: Arteriosclerotic abdominal aneurysms: Repo 


Discussion 


CORRECTION 


Error in Table.—In the article, “Systemic and Local Complica- 
tions Following Low-Friction Arthroplasty of the Hip Joint: A 


Study of 800 Consecutive-Operations,” published in the February 
ARCHIVES (111:150-158, 1976), the value for “Jeep wound infection” 
in Table 2 on page 151 should have read *4(0.5%)" rather than 
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of 200 consecutive cases diagnosed by intravenous aortography. JAMA 
195:1025-1629, 1966. i : eee ee 
23. Szilagyi DE, Eliott JP, Smith RF: Clinical fate of the patient wi 
asymptomatic abdominal aortic aneurysm and unfit for surgical treatment 
Arch Surg 104:606-606, 1972. eee 
24. Baker AG Jr, Roberts B: Long-term: survival following abdominal 

- aortic aneerysmectomy. JAMA 212:445-450, 1970. Pere 
25. Volpetti G, Barker CF, Berkowitz H, et al: A 22 year review of elective 
resection cf abdominal aortic aneurysms. Surg Gynecol Obstet: T4232 1-824. 
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growth ef the segment of the US population older than 65 
years. í cheer 
The answer to the rhetorical question of the title of this 
presentation is unequivocally given by the results reported and 
needs no further elaboration. Obviously, under appropriate co: 
tions, resective therapy of abdominal aortic aneurysms i 
patient over 80 years of age can give excellent survival rat 
phrase “under appropriate conditions” must ‘be emphasi 
Before undertaking this demanding surgical adventure; on 
be sure that the skills and supports available to the essayists. are. 
hand: a properly selected patient population, technical facility, a 
preoperazive, intraoperative, and postoperative management of. 
the highest order. y er ee 
In the selection of the patients in this advanced age group, the 
importance of the physiological rather than chronological age of 
the patient cannot be overemphasized, the evaluation of which is a. 
task that requires painstaking care. ey 
One finding of the essayists calls for special commen’ i the 
found ne correlation between aneurysm size and incidence | 
rupture. This is contrary to the widely accepted view, supported 
very abundant clinical experience, that the rate of rupture 
nearly Imear relationship to the size of the aneury: 
discrepancy must be accounted for by the relatively small 
the clinieal sample with which the authors dealt, ee 
In brief, therefore, I unhesitatingly endorse the contention 
the authors. I would like to reiterate, however, that case selection 
must be based on a meticulous assessment of the physiological ag 
of the patient, and that for the full realization of the therapeu t 
potentia’ of resection, the surgeon must have at his disposal th: 
technica? and support facilities so readily available to the 
essayists. ae 
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lames A. Hunter; MD; William S: Dye, MD; Hushang Javid, MD; 
Hassan Najafi, MD; Marshall D. Goldin, MD; Cyrus Serry, MD 


_..@ Dissection nearly always begins in the thorax, but it 
“commonly extends into the abdominal aorta, which may become 
the focal point of the disease. We report five patients who 
llustrate the surgical management of this disease variant. 

e Clinical. manifestations included retroperitoneal rupture, 
expanding false aneurysm, and lower aortic occlusion. All 
patients had an aortic bifurcation graft, with reentry of the false 
en at the renal-level. Two patients also had thoracic-aortic 
esection or plasty or both. Although one patient had thoracic 
aortic. rupture at the five-year interval, these abdominal aortic 
resections. provided effective palliation in all. This successful 
experience in ‘managing complex dissections shows that when 
aortic dissection extends into the abdomen, resection of the 
distal aorta with a reentry procedure may be appropriate ther- 
apy. 

“rch surg 111:1258-1262, 1976) 





tients with aortic dissection vary greatly in their 
ical presentation and course. The origin and extent 
- dissection, with its anatomic variations and their 
physiologic ramifications, give rise to a myriad of 
ni al ‘problems. Although the disease nearly always 
s in the thoraciċ aorta, it may evolve in such a way 
the abdominal aorta becomes the focal point of the 
pathology. The purpose of this article is to illustrate the 
pgemient of this disease variant. 


. REPORT OF CASES 


Each: ot ‘these five patients had dissection that began in the 
thorax and extended into the abdominal aorta. All patients had an 
aort bifureation graft, with reentry of the false lumen at the 
enal artery level {Fig 1). Two of the patients also had thoracic- 
aortic resection or plasty or both. 

/ Case 1.—A°67-year-old man entered the Presbyterian-St Luke’s 
Hospital on Jan 11, 1966, with the complaints of thoracic and 
lumbar back pain. He had been in another hospital siz months 
before with similar complaints and had been shown to have a 
- postérior-thoracic aortic dissection. 
Examination showed the blood pressure to be 154/100 mm Hg. 
"There was a large, pulsating abdominal mass. Pulses were intact 
he legs. Chest x-ray film showed moderate dilaticn of the 
-descending aorta. 
AL operation on Jan 13, 1966 (Fig 2, case 1), a large aneurysm of 
the dissecting false channel was found distal to the renal arteries. 
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The aorta measured up to 12 em in diameter. “The dissection 
extended into both common iliac arteries and into the left external 
and internal iliac. An aortic bifurcation graft, 3 em in diameter, © 
was placed end-to-end at the renal arteries, permitting reentry of 
the false lumen, with the distal limbs end-to-end to the right: 
common and left external iliac arteries. The dissected left internal. 
iliac artery was ligated, and the left external iliac false lumen was... 
obliterated. After surgery, the patient did well. ue 

Five and one half years later, the patient died ef a myocardial” 
infarct. His thoracic aorta had remained stable. 

Case 2.—A 74-year-old man entered the hospitalon Noy 7, 1967, 
with severe back and abdominal pain. He had bean hospitalized 
one month before because of back pain and had ‘been shown to. 
have a posterior-thoracic dissection extending inte the abdominal 
aorta, producing right iliac occlusion. Because ef his age ando 
apparent stable condition, he had been sent home without opera» > 
tion. “he 
Examination showed the blood pressure to be 120/80 mm Hg. A me 
pulsating abdominal mass was present. There were no pulses. in : ; 
the right leg. X-ray films showed some dilation of the descending, 
thoracic aorta. a8 

After admission, the patient’s low back pain invreased, and he 
became hypotensive. At emergency surgery (Fig £ ease 2), it was 
found that the false lumen had ruptured below the renal arteries. 
and that there was a large retroperitoneal hematema. A reentry 
procedure was done at the renal artery level, placing a bifurcati 
graft, 3.5 cm in diameter, end-to-end to the composite lumen, The 
dissected common iliac arteries were ligated, and the grafts were. 
placed end-to-side to the femoral vessels. Pulses were restored in 
the legs. He 

Convalescence from surgery was slow, complicated by jaundice, 
and required more than one month before the patient could he x 
discharged. : 

Over the next years, the descending thoracic aorta gradually. ae 
enlarged, and resection of it was considered aad rejected as i 
unrealistic in this patient. Death occurred five years after the < 
abdominal reentry procedure, because of thoracic-aortic rupture. 

Case 3.—A 73-year-old man was admitted to another hospital; 
with a history of acute thoracic and lumbar back pain, culminating 
in paraplegia. Found to be pulseless as well as paralyzed at the 
first hospital, attempts were made to restore Jeg pulses by 
operation on the femoral arteries, The procedure:failed, and he 
was transferred to Presbyterian-St Luke’s Hospital on Aug , o 
1970. E 
On admission, the blood pressure was 160/100 mm Hg. Hes was 
acutely ili, and both legs were cold and pulseless, with sensory and 
motor deficit to the groins. Although no aortogeam was done 
based on the plain chest x-ray film and clinical findings, it was 
concluded that the patient had a posterior dissection witho 
aortoiliac occlusion. : 

Taken immediately to surgery, a dissection of the aorta ` wasco 
found that had-extended infrarenal and had produced aortoiliac 
intimal gba ae and occlusion (Fig 2, case 3). A bifurcation — 































: aman Aortic -o étal 





Dissected 
(faise) Lumen 


grem of aorta divided distal to renal arteries. Note true 
ens. Tongue of intima is removed, and then graft 
trend to composite lumen. 


jagram of aortic bifurcation graft reentry procedure 

| patients 1, 2, and 3. Case 1, with large abdeminal 

urysm. Case 2, with false channel rupture and right iliac 
sion. Case 3, with. biletera’ iliac artery occlusion. 


lace ral arteries, which had been exposed 

enged priar to transfer of che patient. 

did well generally after surgery. Despite restora 
dow, his neural Ceficit required weeks to recover, 
er surgery, be is well and has excellent lewer 


ee, 


Fig 3.—Diagram of two operations performed for patient 4 
Ascending aortic resection with valve replacement. (pres ng 
both distal Imens). B, Aortic bifurcation graft with reentry of false 
lumen, pA 


syndrome. The blood pressure was 150/70/70. mm Hy. There was 
respiratory distress, venous hypertension, and pulmonary con 
tion. Marked cardiomegaly was present, with left ventricalar 
hypertrophy:and aortic diastolic and Austin-Flint murmurs. There Be 
was an expasile abdominal mass 5 cm in diameter. Ee 
After digrtalization and treatment of the congestive heart 
failure, thovacie and abdominal aortography was done. is 
showed thatthe dissection extended the length of the aorta 
demonstrated true and false lumens communicating in the aste 
ing, transverse, and descending aorta. There was a large as nC 
ing false lumen and considerable aortic valve insu fficle ye The 
left carotid and subclavian plus the left renal artery appeared to 
come off of the false lumen. oe 
1975, the ascending aorta was resected with 
aive replacement (Fig 3, A) Both lumens at the 
innominate level had equal pressures, and the false lamer could 
not be obliterated. The ascending aortic graft replacement, there- 
fore, was anastomosed to the composite of the true and false 


_ lumens, allowing the latter to remain functional. 


After operation, the patient did well, but examination showed 
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Fig 4.~Preoperative (left) and postoperative (right) chest x-ray films of patient 4. Ascending aorta and aortic vaive replaced 
with maintenance of two lumens from graft through diaphragm. Descending aorta is stable, though dissected. Aortic 
‘bifurcation graft achieves reentry in abdomen. 


Surgery and Results 








 Patient/Age, yr/Sex Dissection Operation Late Results* 
V/67/M Posterior Aortic bifurcation Died'5'% yr after 

graft surgery of myo- 
cardial infarct < 
CETIM Posterior Aortic bifurcation Dieć £ yr after 
graft surgery of ruptured 
thoracic aorta 
Living & well .& yr 






























Aortic bifurcation 





3/73/M Posterior 












; graft afer surgery 
7 /28/M Anterior Aortic valve Living & well 9 mo 
replacement: after surgery 


ascending aortic graft; 
z aortic bifurcation graft 
51 /36/F Postrior; Aortic bifurcation . Living & well 2% yr 
anterior graft; resection of ater surgery 
descending 
aorta; ascending 
aorta plasty 
with wrap 












*No hospita’ mortality of eight operations performed. 
+Physical characteristics of Marfan syndrome. 












“gradual increase in-size of the abdominal aneurysm. Therefore, on ischemia and dissection, another aortogram was done. This showed: 
Oct 9, 1975, the patient was again operated on for infrarenal aortic all infradiaphragmatie visceral branches, except the right renal 
“resection. At surgery, the aorta was found to be 7 cm in diameter artery, to be originating from the false lumen, which was. | 
“at the renal level. The large false aneurysm had involved the unchanged in diameter. On Feb 6, 1976, small bowel adhesions 
common iliac arteries, which were twice normal diameter. Reentry were lysed for unresolved small bowel obstruction. Examination of © 
had occurred bilaterally at the iliac bifurcations. Tre right renal the upper abdominal aorta showed it to be the same as when last : 
artery came from the true lumen and the left from the false. A inspected six months before. x 
reentry procedure was done (Fig 3. B), excising the intima, . At the nine-month interval after the first operation, the patient 
separating the lumens at the renal level, and placing the distal is asymptomatic. His heart size has dramatically regressed Fi ig 4). f 
limbs-of the bifurcation graft to the common iliac civisions. The unoperated aortic segments are stable. z 

After the second operation, the patient did well, but was Case 5.—A 36-year-old woman was transferred as an emergency 
readmitted ‘six months later because of what appeared to be a to Presbyterian-St.Luke’s Hospital on Dee = 1973, because of : 
small bowel obstruction. For fear the bowel problem was related to acute thoracic and low back pain: 
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| e vabidavian artery and cxtehding 
oth renal érter es originated from the false lumen, 
: y large distal to the visceral branches, 

1973, an aortic bi furcation Pen was performed mig 










s: The: zoria at the mr arteries measütad 3 em ‘and ‘the 
ae 10 em in diameter. Bilateral reentry through the ilacs 






ext threemoaths, the patient felt well, but x-ray fims 
restive a, of the dissected oe 








astomosis. 
mtha of troubie- oe conv valescence, GE patient 


aabéternal pait, einai saa right eye bändness 
ëw a in the ER aorta. Examination on 







n May 20, W974 (Fig 5, C). The ascending aorta was 
e and there was hemopericardium with early tampon- 
ght posterior tear was found in the intima of tne 
aorta, with dissection of the arch and the innominate 
ry. The false lumen bad as much pressure as the true lumen en 
ase of the clamp distal to the innominate artery. Because of 
hinness and friability of the tissues, the pressurized distal 
se lumen, and the judgment that resection of the entire areh 
n to the descending graft) would not likely succeed in this 
jent, au alternative procedure was decided on. The intimal tear 
repaired, and the ascending aortic wall layers were reapplied 
‘Suture. A wide, firm band was placed around the arch at the 
to compress and obliterate the false lumen, and tke 
‘o-ascending aorta was wrapped with Dacron. The maneuvers 
re sucepssful, with resulting total competence of the aort:c 















tient, 2 years after the first operation, is asymptematic 
d well. Her aortic valve is competent. Her aorta, including the 
dissected upper abdominal portion, remains stable. 

‘patients had a variety of clinical problems, bat the 
minator was abdominal aortic involvement, usually 
‘a palpa dle aortic mass. The complications that resulted from 
lisséctions are listed below. 







Instances 
å 
I 
2 
3 
‘thoracic aneurysm 2 
ae eee z 
1 
1 
osis (transient) L 


ents underwent-eight successful surgical procedures. 
m the thoracic aorta. These procedures were gortic 
ft. ve), descending aorta resection (one), aerend 
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the Taa aorta was pS (Fig 5, B) The 
e dissection was excised, and both true and false 


















Fig 5.—Diagrams of three pecans performed for patien 
Aortic bifurcation graft eliminates large false channel and reent 
at renal arteries. B, Resection of enlarging dissected deste! 
aorta, permitting two lumens at distal anastomosis. C; Asce! 
aortoplasty with banding and wrapping restores competen 
aortic valve. 












ing aorta graft with aortic valve replacement (one), and ascen 
ing aorta repair with wrap (one). Patient data, type of dissec 
operations, and late results are summarized in the Table. 


COMMENT 


Aortic cissection is a highly lethal disease, * due t 
degenerative change in the media.'* Treatment must b 
palliative ‘because of the fundamental nature of the 
disease. Since the disease sequelae that kill the patient. are 
mechanical and relate to aortic rupture, branch compro- 
mise, or aortic valve incompetence, surgical treatment ca 
be very effective. Clinically, the disease has a myri d of 
variations, depending on the anatomy of the arterial 
disruption and the resultant pathophysiology.‘ Most. 
commonly, «perations for dissection are done on the as- 
cending or descending aorta. In the most favorable cases, it 
is possible ‘e totally excise and graft replace the involved 
segment. [sa considerable number of patients, the dissec 
tion extends into the abdominal aorta,'’.and such ideal 
management, therefore, is not practical or possible. Even 
in these latter cases, however, patients may be successfu 
treated by thoracic surgery if the distal false lumen can be 
stabilized by obliteration. Some patients, though, have a 
form of the disease that makes abdominal aortic surgery 
an appropriate method of treatment. 

The first »peration to be done in the abdomen to ednthol 2 
the sequelae of thoracic dissection was performed by Gurin | 
and associates“ who accomplished a reentry procedure on 
an iliac artery. The concept of the reentry procedure was 
initially described in detail by DeBakey and co-workers? 
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‘principle, a small group of patients have been reported 
illustrating ‘the usefulness of such ‘techniques in the 
abdominal aorta.” 

Four of the patients presented here had posterior dissec- 
- tions. This i is Senter because anterior dissections are 
more common”! 1: (and also more lethal). It is probable that 
~ abdominal surgery hasa greater application in descending 
aortic: dissection. Our patients had complex d:ssections 
with multiple complications. The complications that reflect 
the extent of abdominal involvement include the presence 
of considerable dilation of the abdominal aortic false 
; lumen, retroperitoneal rupture, visceral artery compro- 
mise, and iliac artery obstruction. 

w of the technical considerations in these patients 
t timing and judgment are important 2s to when 
he ‘operation. Four of the five patients had the 
procedure as the first or only operation, but one patient 
bad an 1 abdominal aortic ie and reentry pie gur 
























Grafting ‘eat ther than ane divi ision, reentry, aad anasto- 
okis) guaranteed a stable reentry and elim nated the 


ucted point of reentry in the abdomen appeared to 
roximal false lumen stability. One exception was 
n and resulted in the need to later perform descending 
; resection in patient 5. 
Another point of technical management relates to the 
two instances in which thoracic resection was done placing 
he graft to two distal functional lumens. This is contrary 
o usual or traditional thoracic procedures in which obliter- 
ation of the distal false lumen is desirable and possible. 
When the lower aorta is stabilized by surgical reentry (as 
these patients), where the distal false lumen is pressur- 
zed (due to multiple intimal tears or spontanecus reentry) 
or where distal visceral branches depend on the false lumen 
or perfusion: (as in cases four and five), maintenance of 
wo lumens-at the distal thoracic anastomosis may be 
desirable. It appears that if there is unobstrueted flow of 
blood through the false lumen, isolated segments of 
dissected aorta can remain stable above or between 
repaired aortic segments. This is fortunate, since total 
‘replacement of the aorta is not feasible. 
The survival of these patients, two with complex dissec- 
tions requiring multiple operations, attests tc the useful- 
ness of the aortic bifurcation graft reentry procedure. 
_ Factors relating to indications for the procedure include 
retroperitoneal rupture, expanding abdominal mass, iliac 
artery occlusion, visceral branch dependence on the false 
lumen, and the type of dissection. The procedure will be 
more often indieated in posterior and less often in anterior 
< dissection. Occasionally, the: reentry procedure.can be used 
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: false lumen. Buren. to a definition of eo Ta treating aortic a 


i a as the sole surgical treatment or as an adjunct to thorace 
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Discussion 


GEorGE SaNnoupos, MD, Athens, Greece: In April 1968 at the: 
New York University Medical Center, we treated a 54-year-old 
patient whose acute dissecting thoracic aneurysm had extended 
abdominally. First, we performed a laparotomy, aortotomy, i 
obliteration of both renal arteries. The second part of the op 
tion included left thoracotomy, dissection, and graft replaceme: 
of the descending thoracic aorta. 

Anuria persisted for 12 days. We decided’ to proceed. w 
hemodialysis, because of the presence of renal vasculature dem 
strated on angiography. 

During the next 12 days, the patient remained anuric, bait 
eventually findings from the various studies returned to normal, = 

For the next seven years, this patient has had a useful life, 
traveling internationally as an engineer, and when he was last) 
seen in June 1976, he had a blood pressure of 150/80 mm Hg, a. - 
BUN level of 20 mg/100 ml, and creatinine level of 1.4 mg/100 ml. 

Dr Hunter: I regret that my paper did not stimulate more | 
discussion, but I hope it generated some ideas in your mings: 
Remember that about half of all thoracic dissections do extend 
into the abdominal aorta. ; 

PRESIDENT SPENCER: The reason there was no discussion is that z 
perhaps everyone is a bit afraid to ask. Let me ask you.a few 
questions, First, aortography is crucial in knewing the anatomy 
and in particular the placement of the renal arteries, is it not 

Dr HunTER: Correct. 

PRESIDENT SPENCER: Second, where did you put the darp : 
control the proximal aorta? Because you dissected all the w 
down, you clamped both lumens. 

Dr Hunter: We clamped above the renal arteries. There is 
concern at this point that the false lumen might increase in size or 
rupture. However, this has not occurred. The clamp is placed above : 
the renal arteries, and the aorta is divided distal to them. After 
excision of the septum separating the true and false lumen, the 
graft is sutured to the composite lumen. This procedure should be: 




















_keptin mind when the facal: point of: the patholey : is located 1 in ee g 
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n Indication for Limb Salvage Surgery 
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N vibe 31 patients in whom proximal lesions in the 
rial ree were identified as probable sources of emboli 
causing the “blue toe” syndrome. This syndrome consists of 
te digital izchemiacaused by microembolization to the digital 
əs i proximal source via a patent arterial tree, as 
an otherwise well-perfused foot. It is closely 
to the transient ischemic attacks of the brain, and 
€ Same potential for serious tissue loss because of 
ed embalic showers. The prompt delineation and eradica- 
the amaolic source is of prime importance, in addition to 
ration of arterial continuity. Along with the other well-known 
r2s.of chaonic severe ischemia, that is, rest pain, gargrere, 
he “bie toe” syndrome is therefore an indication for limb 
rah Surg “11:1263-1258, 1976) 






























he sudden appearance of a cool, painful, cyanotic tee 
Se very baffling when the rest of the foot s 
1 and appears to be otherwise well perfused. The 
tery deepens when the pedal pulses can be palpated, A 
ety of misleading labels has been applied to this 
ndition, thus serving to enhance its magical aura. These 
clude vasospasm, “cold injury,” localized Raynaud 
omenen, and idiopathic digital artery thrombosis. Gf 
group, idbpathic digital artery thrombosis is probably 
st to the “ruth, since the most likely diagnosis in these 
antes is that of ischemia due to microembolization to 
digital arteries. In 1967, Crane’ described this entity ia 
€ patients in whom distal microemboli were disledged 
| atheromatous lesions of the aortoiliac area. Removal 
1ese lasiors cured the patients. However, the natural 
ry of this syndrome could not be clearly defined br 
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this overail experience. The threatened survival of as 
toe is net in itself of great clinical consequence, but 
unfortunately our experience indicates that these episodes 
portend disaster for the entire foot. The diagnosis ind 
treatment should therefore be immediately directe 
toward loeation and eradication of the proximal source 0 
microembali, i 


SUBJECTS AND METHODS 


Thirty-one patients with the “blue toe” syndrome have 
encounteres-at the Albany (NY) Medical Center hospitals, ac 
patient had the symptoms previously described, ie, in a hitherto 
unaffected sxtremity there was the sudden occurrence of can. 
acutely painful, eyanotie toe. The first five patients were initial 
treated conservatively because the natural history of this entity. 
was not full appreciated. In four of these patients, further signs. 
of microembolization occurred within six weeks of the first. These = 
incidents were not always confined to the original . toe, but © 
affected other toes or parts of the foot as well. In three of these: 
five patients, the secondary embolic showers caused ischemic loss 
of a substantial part of the forefoot. In all of the patients, 
angiographie localization of a proximal source of emboli was 
carried out, and in each patient an area of the arterial tree was 
located as a potential origin of emboli. Six of these patients were 
found to have aortic aneurysms that were small but undetected — 
clinically, usually because of the patients’ abdominal girth. The 
remaining 25 patients had ulcerated ‘stenotic lesions, two in the, 
external iliae and 23 in the femoropopliteal arteries. In two of the 
patients, un¢ertain areas in the femoropopliteal ‘arteries were 
explored and the lesions sized by balloon catheters before hemody- 
namic signifieance could be ascribed to them. The aneurysms were.” 
replaced with Dacron grafts and the external iliac lesions treated 
by endartersctomy. Highly localized femoropopliteal “stenoses. 
were managed by removal of loose fibrin and underlying intima 
(thrombointimectomy) and vein patch angioplasty: In four- 
patients, more extensive lesions of the femoral arteries were 
treated with: femoropopliteal bypasses and interruption of the 
artery proximal to the distal anastomosis of the bypass. 


REPORT OF CASES 


Case L-A A year-old obese man first had a painful blue third = 
right toe in May 1972. This proceeded to become gangrenous, but < 
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Fig 1.—Small abdominal aortic aneurysm, clinically rot detected 
because of abdominal girth. It was successfully replaced by a 
straight graft. 


his pedal pulses were easily felt and the rest of the foot was well 
perfused. The attending physician sought constltation but 
declined. the performance of infrarenal angiograpiy. The toe 
demarcated well and was then amputated without incident. Three 
weeks later the second toe of the left foot suffered a similar fate in 
spite of the presence of good pedal pulses. Angiography then 
showed a small, clinically undetected abdominal aneurysm (Fig 1) 
and’ normal iliac and femoral vessels. The aneurysm was replaced 
with an Dacron graft and the patient has been asymptomatic for 
three years. 

Case 2.—In April 1975, a 62-year-old man had an acutely painful 
left blue great toe that gradually improved over the next five days. 
However, six weeks later, there was another acute episode involv- 
ing the same toe, which then became very dusky anc was the site 
of rest pain. This was amputated at his local hospital, but the 
wound healed poorly. Two weeks later, he experienced the sudden 
onset of a blue painful spot on the sole of his foot just proximal to 
the head of the fifth metatarsal (Fig 2). His attending surgeon 
then suggested a transmetatarsal amputation, but h2 refused and 
requested another opinion. In June 1975 the relevant findings on 
clinical. examination were: (1) palpable ankle pulses with a poste- 
rior tibial systolic blood pressure of 110 mm Hg and a systemic 
systolic blood pressure of 150 mm Hg; (2) disappearance of the 
ankle pulses after exercise, with a fall in posterior tibial systolic 
blood pressure to 90 mm Hg; and (3) a elearly audible systolic bruit 
in the midthigh. 

Infrarenal angiography showed a severe stenosis of the distal 
superficial femoral artery with a lower meniscus suggestive of the 
presence of intraluminal thrombus (Fig 3). On exploration of this 
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Fig 2.—Amputated great toe and dark ischemic area just proximal 
to fifth toe. This resulted from third known embolic episode. 


area, the lumen of the artery contained an ulcerated atheromatous 
plaque covered with exuberant friable fibrinopiatelet debris. This 
material was removed, together with the underlying ulcerated 
area, and a vein patch graft applied. There was prompt healing of 
the toe amputation site, resolution of the most recently affected 
area, and restoration of the posterior tibial bleed pressure to 140 
mm Hg. In this patient, loss of the great toe oc-urred as a result of 
continued embolization. Subsequent episodes of embolization. af- 
fected the area of the fifth toe and might have threatened the 
entire forefoot. ' 

Case 3.—In September 1971, a 59-year-old man had a blue right 
great toe. Angiography showed a localized stenosis of the superfi- 
cial femoral artery (Fig 4). This was successfully treated by 
thrombointimectomy and patch graft. He remained asymptomatic 
until June 1974, when there was a similar occurrence on the second 
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a93 Femoral arteriogram s^owing ste- 
note area with curved iower meniscus 
suggestive of fibrinopiatelet disposition. 






toeg? che eft foot. Angiography of the left femoral artery showed 
an almost identical lesicn om the left side, and this was treated ima 
similar fashion to the right (Fig 5). Review of the 1971 arterio- 
graris showed the beginnings of this left-sided lesion, but this wes 
not somsiGered to be important at the time. In addition ce ths 
patient, ome other patient has had a similar lesion on the other 
side. . 
Inthe patients presented here, primary or continued em olize- 
tion tas resulted in the lose of one forefoot, four great toes, and 
five of the smaller toes. Following treatment of these preximal 
lesions there were no further acute ischemic episodes, and chase 
digits that. were not pregangrenous at the time of surgery recov- 
ered completely. In those patien:s in whom ischemia was alread’ 
far advanced, repair of the proximal lesions resulted in prempe 
demarcaticn and healing. In twe of the patients treated by local 
thrombeinfirmectomy and vein patch angioplasty, there has beer 
subsequent: thrombosis of the superficial femoral arteries. One 
occurred two years afterrecenstruction and the other at 1% rears 
However, i£ none of these patients was there a recurrence of acute 
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Fig 4.—Locaiized ulcerated stenotic lesion 
of right femeral artery. 











Fig 5.—Same patient four years later with 
almost identical lesion of left femoral 
artery. 


focal digital ischemia. although they suffer from intermittent 
claudication. 
COMMENT 

It has long been recognized that ischemia of the toes and 
feet may be caused by microemboli from the proximal 
arterial tree. Historically, the most well known of these 
embolic sources is a popliteal aneurysm.’ More recently, 
aneurysms of the aorta have also been described as a 
potential source.’ A number of authors have suggested that 
atheromatous plaques may themselves fragment and cause 
embolic lesiens of the toes.’ In the group of patients 
described here, the embolic material appears to have been 
of a fibrinoplatelet nature rather than cholesterol frag- 
ments. We have not succeeded in recovering any of these 
emboli histologically because the amputated specimens, 
although carefully examined, all appear to have bee 
removed distal to the point at which the emboli lodged. The 
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gated throi 
oosely adherent fibr 
-lesions in the majority of the cases. 






been stenotic or ulcerated lesions, or both, of the distal 
uperficial femoral artery. These account for over 80% of 
e patients in this series. The importance of the 
frequ tly occurring atheromatous lesions of this crea as a 
source of emboli has not been stressed in the literature to 
date. This is surprising, because microembolization to 
other organs, eg, brain or kidney, from ulcerated or 
stenotic atheromatous plaques is a widely accepted patho- 
logical phenomenon.” Such events are usually not confined 





patient : 
most easily recognized evidence of this disease er.tity. Our 
initial experience of repeated microembolizaticn in the 
first five patients suggests the potential danger that exists 
en distal ischemia from this cause is left unidentified 
ntreated. 
ehigan and Stoney* have recently reviewed their expe- 
nee with lower extremity atheromatous embolization, 
thei conclusions are remarkably similar to our own. In 
ease histories of four of their patients there was clear 
ence of repeated embolization, with a distinet 
ndency towards threatened tissue loss. With respect to 
he embolic sources, four of their patients embo ized from 
the aorta, one from the common iliac artery, seven from 
the femoral.arteries, and one from the popliteal artery. 
This distribution bears a close resemblance to that in our 
‘series, the femoral arteries being the preponderant 
culprits. 
In making a diagnosis, clinical examination of the 
preexercise pedal pulses has generally been unrewarding. 
In patients with aneurysms and external iliac lesions, there 
ere no differences in pedal pulses, and the systolic blood 
pressures at the ankle as measured by ultrasound were 
equal to the right brachial artery pressures. In the 23 
atients with femoropopliteal lesions, only seven patients 
the resting state had clinically diminished pedal pulses. 
By contrast, in 17 patients a bruit over the affected area 
- eould be heard, and in 19 there was a differenze between 
ankle and systemic blood pressures of 15 mm Hg or 
greater. After vasodilation by exercise, in over 75% of 
these patients there was accentuation of the bruit, palpable 
diminution of the pedal pulses, and the predictable concom- 
itant decrease in ankle systolic blood pressure. In the most 
recent 11 patients, studies with a pulse volume recorder" 
ave quantitated these. preexercise and postexercise 
findings. In each patient, an angiographic study from the 
- infrarenal aorta to the ankle has been carried out to locate 
all lesions of pathological significance. A combination of 
clinical examination, preexercise and postexercise pressure 
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inoplatelet debris at the proximal — 


In our experience, the most common source of emboli has- 


~The principles of treatment are the removal of the source 7? 


~ of emboli and restoration of arterial continuity. In the 


aneurysms and external iliac lesions the standard opera-.- 
tive procedures were carried out. In the highly localized 
stenotic lesions of the femoral or popliteal arteries, opera- 
tive removal of the fibrinoplatelet clumps and the adherent 
intima, together with vein patch angioplasty, has proved to 
be very satisfactory, although the arteries sc treated have 
in many instances had atheromatous degeneration both 
proximally and distally. Nineteen of the 21 patients 
treated by this method have maintained patency of the 
artery for periods of up to five years. In four patients, the 
area of involvement of the femoral artery was too exten- 
sive to allow this method of treatment, and femoropopliteal 
bypasses were employed. In each case, however, the artery 
was interrupted between the atheromatoas lesion and 
distal insertion of the bypass in order to prevent further 
embolization through an intact arterial conduit. 

Finally, we would stress that these patients. like all other 
patients with vascular disease, deserve careful, continued 
follow-up examinations. This is particularly important in 
those patients with stenotic lesions, since the progression: 
of atheromatous disease in other areas will result in a 
strong likelihood of repetition of this problem. In this 
group of patients this has already occurred twice (case 3), 0° 
and the arteriograms of three more patients have shown _ 
asymptomatic contralateral diseased areas that are likel 
to be of future concern. : = 
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Discussion 


Cauvin B. Ernst, MD, Lexington, Ky: Most of us have 20 digits, 
and the ten of the upper extremities are similarly affected. by the- 
“blue toe” syndrome. At the University of Kentucky over the past 
year, we have operated on four patients whe had intact wrist: 
pulses with ischemic digits. a aai 

One patient had consulted several physicians, including a 
dermatologist, for painful, nonhealing fingertip ulcers: On 
arteriogram she was found to have an irregularity in the left 
subclavian artery at. the: thyrocervieal trunk. This diseased 


segment of the subclavian artery was resected and replaced with 


` an autogenous saphenous vein graft. We presame atherosclerotic 
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were being dis odged fr 
n artery, whick showed th 
tal vessels. Since her operation, the patient's alcers 








nd she has had ‘no recurrence. a 
fe replaced two subclavian’ arteries with segmerts of 
enous vein, and of late have been excluding the embologenic 
s from the circulation by performing axillary-axillery bypass 
: autogenous vein. The distal anastomosis is end-to-end, distal 
tothe ‘esior, with the proximal subclavian artery being Hzated. As 
inthe lower extremity, awareness of this problem inthe apper 
2o excremity and search for proximal ulcerated plaques saould 
identify patients who may be relieved of disabling hand symptoms 
“ bysoperative intervention. 
.  “ntarpsJoanson, MD, Boston: We have seen in the past three 
years in ter patients with this syndrome and have been perplexed 
-abmut the etiology ef the problem and our treatment; I thank Dr 
_Karmedy and co-workers for their clarification, I am left, 
| however, with three problems for which I welcome eemiments. 
_ First, wha’ is the source of the emboli? Second, what is the 
Recurrence tate in treated patients? And third, why are the toes 
 bhee? 
i 4 man we first saw about three years ago had a “blue toe” His 
 portogrem showed an irregular aorta as well as a lesion in the iliac 
"System, Wecould net be sure if his symptoms arose frora his iliac 
vessel ‘or hs aorta, and chcse to treat him at that time with a 
sympathectomy to see what would happen. The toe improved, but 
the patient-returned about three months later with another ‘blue 
toc.” 80 a lecal iliac endarterectomy was performed. 
he tme of the endarterectomy, the arteriogram cf his 
opopl teal system looked pretty good, and below the knee he 
ad three-vessel run-off He did well postoperatively for abort one 
it, but chen returned to us with yet another “slue toe.” 
mziozram: at this time demonstrated that the aorta was «till a 
little irrepwar, and the site of his endarterectomy was sti!l normal. 
He new, however, had a stenotic lesion in the superficial femoral 
artery, which we thought might have been the source ef the new 
embolus. Actually, since the previous angiogram the patienz had 
iso undergone obliteration of the posterior tibial artery. and was 
ttle mors symptomatic with regards to foot ischemia. 
‘At the-time of the seeond endarterectomy, an ulcerative paque 
1:6 red chrombus was feund. Since that time the patiert has 
recurrence of his foot problems, but now, about six months 
thesevond operation, he returns with a neurologie defiet. He 
has no histcry of myocardial infarctions or atrial fibrillation. So, I 
aw stilla tttle ill at ease about the source of these emboli that 
cause recurvent “blue tees” and, now, the neurologic imdder ts. 
Finally, why are the toes blue-colored in this syndrome, when 
thiausually results in white or black toes? 
cx Ewaan, MD. Long Beach, Calif: We, too, Bave been 
terested ia the preblem of embolization to the lower extremities 
from the abdominal aorta or its branches. In several instances, we 
were abie to recover and identify the atheroembolus. 
; year-old mechanic with no clinical heart disorder had acute 
©. iscaemic ofthe right lower extremity. The embolectomy spedmen 
_ showed the blood clot and a loose atheromatous plaque. With the 
id of acrtography, the source of the embolus was determined and 
diminated oy endarterectomy of the abdominal aorta. There was 
pose, semicetached atheromatous material, The patient has been 
asymptomačic since the operation. In another instante, micro- 
pie seetien by our enthusiastic pathologist showed the presence 
a fragment of emboli material. 
T want ta emphasize another point. We have currently been 
loring tEe use of digital arteriograms to document and coafirm 
diagnosis. A patient was first referred to us by the meurosur- 
geons wth ntermittent foot pain. He had good palpable pulsas. In 
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the resected segment of i 
typical ulcerated pique, 











































fact, he had transient ischemic attack of his foot.. W th 
development of bluish discoloration of the toes, the vz 





asymptematic. oS 
Ronatp J. Stoney, MD, San Francisco: We have had simi 
experienee, which Dr Mehigan reported last year tot l 
Coast Sargical Association. He has reemphasized the key ) 
that preximal nonocelusive ulcerative atherosclerotic lesions © 
be a soarce of and mieroemboli to patent vessels of the low 
extremities. In our series, we excluded the abdominal aneurysm 
althougk that can manifest with microembolization, as he show: 
in his aneurysm group. cee 
In an arteriogram of the calf of a patient, multiple occlusions. 
tibial arteries due to microemboli were visible. As he mention 
his repart, some of these patients do complain of intern 
episodes ef what probably is focal calf or ankle ischemia: 
probablr-representing ischemia of the muscles. Arterio 
the “blue toe” showed some subsequent stages in healing: 
the operative procedure, a common femoral ulcerative athe 
being removed by endarterectomy. In a different form of “bh 
toe” syndrome, the aortogram showed the disease, fibromuseul 
dysplasiacof the iliac arteries. In addition to the iliac involyement 
bilateral fibromuscular dysplasia of the renal arteries was seen, 
Finally, in the ischemic toe, the arteriogram showed a fibromus: 
cular dysplastic external iliac lesion. This rare arterial’ disor 
also a cause of the “blue toe” syndrome. ae 
Micuee. Hume, MD, Jamaica Plains, Mass: I would like 
Dr Karmody whether he considers this exclusively 
disease and would confine his definition of the “b 
syndrome to those patients in whom angiography d 
surgically treatable lesion? We have seen the “blue toe” syndro 
at times in patients where the angiographic review did not 
such a lesion, where there was a block in the femoral artery 
occasionally where the patients had diffuse cerebral symptoms, 
too. In them, platelet-rich plasma in the platelet aggregometer: 
shows a spontaneous aggregation that may be a chue to'a medical 
form of this disease, treatable by any of the platelet-inhibitin 
drugs. Indeed, such a drug was used in one of these patients with. 
relief of the recurrent symptoms. eee 
Victor M. Bernuarp, MD, Milwaukee: Our own experier 
supports ‘the aggressive approach to angiography and surgica 
removal of the offending lesion that is the source of the emboli, Ih 
three of six patients whom we have seen with this problem during: 
the past 18 months, a second embolus that jeopardized extremity. 
viability eccurred after the onset of the “blue toe.” The pathogen 
esis of this syndrome may include more than the obvious emboli 
zation of small fragments of atherothrombotic material. “One 
would wonder whether the pathogenesis doesn’t also include some: 
abberation in platelet function or the coagulation méehanism. : 
Peter SaMvELs, MD, Encino, Calif: I would like to add two. 
points. Ii our series of seven femoropopliteal lesions that: as Dr 
Karmody's, were solitary, one could confirm the diagnosis by 
simple auscultation of the limb at the time of first examination, À 
high-pitehed bruit is invariably heard over the area of stenosi 
The seccnd point is that two of our seven patients had infarction _ 
of the skin over a small area of the lower leg without. blue toes - 
distally. ie a 
H. H.-G. Eastcort, MD, London: “Blue fingers” of the brain” 
made me rise, because we have seen people at St Mary’s with this: 
extraordinary condition of blue extremities, elderly people with 
dementia. We have found, of five patients, that three Were. 
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jentioned this morning, a very use 
Australian operation, is sympathectomy. 






ystem, a county indigent patient system that sees thousands of 
patients a year, and a clinical vascular group that relates very 
uch to the type that most of you see all year. We see probably 15 
o 20 patients a year with what one would consider a “blue toe” or 
blue hand” syndrome. A significant proportion of these patients, 
of course, suffer from the Raynaud phenomenon, but the acute 
yndrome in the foot being seen by some of our residents leads to 
n inappropriate reaction in situations where we all commonly 
_ bypass. We have to remember in discussing the problem with our 
esidents and ourselves that it does no good at all to bypass major 
ileerating lesions or aneurysms of the aortoiliae segment, which in 
clinical experience are the biggest cause of the “blue toe” 
yndrome. The source of the offending problem can only be 
removed by that most undesired and unliked clinical procedure in 
e United States, an endarterectomy—and frequently a major 
EE ee a 
ie second point is that we consider in our patient population 
at all of these patients have to undergo anticoagulation therapy 
‘one form or another for essentially the rest of their lives. They 
tart undergoing anticoagulation with subcutaneous heparin 
istration and they go home while receiving this. “hey may 
it for periods of up to six months, then we switch them 
to persant, aspirin, or equivalent material, hopeful that in 
nstances they will continue to take this. If they don’t, one is 
irprised to see them return 12 to 24 months later with a 
it “blue toe,” either on the ipsilateral or contralateral 











Karmopy: Let me take Dr Hume’s point first, for a good 
j n. We have not seen any hematological abnormalit-es in this 
group. Dr Bernhard spoke to me about this yesterday, and we 
really have not seen any platelet abnormalities or red blood cell 
normalities. Dr Hume wondered about complete angiography, 

ch showed no lesion. I merely suggest that perhaps biplane 
angiography in some of these patients may show a small lesion 
that is missed by the standard anteroposterior view. Some of the 





‘Purp N, Sawyer, MD, Brooklyn, NY: I really rise jus: to make 
two very brief clinical points. We see, since we have run a dual — 


| 


“Regarding Dr Samuels’ point about bruit in the femoral artery, 
there are some clinical parameters that we use (6 define these . 
lesions. Of course, a bruit in the femoral artery is one, a falling 
posterior tibial pressure is another, and pulse volame recording 
and tracings will in fact provide further evidence of this. 

Regarding Dr Johnson's point about source of emboli, we have. 
been fortunate, I think, in this series. We found focal lesions in all = 
our patients that would explain these episodes, and after treat- 
ment there has been no recurrence rate in these patients to dáte <i 
Having said that, I will go back home to the three patients we have 
in the hospital and no doubt they will all have had recurrence of i 
their symptoms. 

PRESIDENT SPENCER: You see the blue toe. What is the likelihood 
of this being due to an ulcerated plaque, 80%, 70%, 90%? 

Dr Karmopy: Well, in our experience, 90% if the patient has a 
single blue toe with palpable pedal pulses. 

PRESIDENT SPENCER: And you have not run coagulation studies 
for disorders or just haven’t found them? 

Dr Karmopy: Not routinely, no. 

PRESIDENT SPENCER: But you have not seen that? 

Dr Karmopy: No. res 

PRESIDENT SPENCER: So the chances are 90% that it is an 
ulcerated plaque? o 

Dr Karmopy: We think so. tee 

PRESIDENT SPENCER: And your chances of being just one, not © 
two, or again 90%? Unie 

Dr Karmopy: In all of these patients there was a single lesion 
that we were able to identify that, when treated, cured: t 
situation. ; 

PRESIDENT SPENCER: And the approximate duration of obser 
tion? You have operated on a single lesion and these patients hav 
done well for one, two, three years, which? 

Dr Karmopy: Up to five years. 

PRESIDENT SPENCER: On the average? E 

Dr Karmopy: On the average. It will fall somewhere in thi 

middle. Two to three years. 2 
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‘Patients Undergoing Surgical Treatment 


. Toate pediatric patients with a mean age of 9.2 years 
hibiied 21 injuries tc arteries of an extremity and underwent 
operation, ‘ncluded were 12 iatrogenic injuries and nine non- 
iatrogenic penetrating: injuries. Femoral, brachial, popliteal, 
al, axilary, iliac, and tibial arteries were sites of vascular 
Long-term follow-up, averaging 36 months, was- possible 
patients. Postoperative scanograms, digital impedance 
i smographic studies, and bone age roentgenograms were 
ely obtained. Limb length disparities greater than 5 mm, 
mity kiood pressure differentials greater than 10 mm Hg, 
d bone age retardation were encountered. Proper treatment of 
atric patients with acute arterial injuries of an extremity 
quires Barly operative intervention and continuous postooera- 
fe follow-up during years of active growth. If chronic arterial 
insufficiency ensues, arteriographic studies should be obtained 
and arteria! reconstruction undertaken. 
í reh Surg 111:1269-1275, 1976) 


wa trauma affecting the extremities of pediatric 
patients presents particularly difficult proflems in 
gement. ` Therapeutic principles applicable to edult 
rirjuries have been well established. Conversely, a 
orm approach to pediatric patients is nonexistent. This 
reflects, in part, limited experience with arterial in Juries in 
yeunger age group. Evolution of a logical therapeutic 
proach t> pediatric extremity arterial injuries has been 
ndered Ey controversy surrounding conservative man- 
ement and the lack of documented follow-zp efter 
reical therapy. 

rewth and developmental abnormalities are unique 
iplicatiens of vascular trauma in childhood. Lifothreat- 
ing hem morrhage a and limb-threatening ischemia may also 
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accompany these injuries. The impetus for the 
report was the need to develop rational means for assess- 
ment and management of extremity vascular i injury 
pediatric age group. 


CLINICAL EXPERIENCE 


Twenty patients with 21 extremity arterial injuries.n 
ing surgical therapy were encountered at the Unive 
Michigaa Medical Center from 1965 through 1976 (Table 
boys ané three girls in this series had a mean age of 
Ages raged from 1 month to 17 years. Femoral arte 
most frequently injured (nine cases), followed by brachia 
(five cases), popliteal and radial arteries (two cases each), and 
axillary, anterior tibial, and iliac arteries (each affected one 
Excluded from study were injuries not requiring operative inter- 
vention and cases of nonextremity arterial trauma. 

Detailed follow-up studies of 14 injuries in a like number of 
patientswere obtained (Table 2). Long-term evaluations include : 
(1) segmental extremity blood pressure determinations and wave 
form anslyses using digital impedance plethy smography i ina 23 to 
25 C environment; (2) limb length assessment using scanograms i 
(separat roentgenographie exposures at 102 em over eaeh joint of 
an extremity immobilized adjacent to a radiopaque ruler)’; and (3) 
bone-age roentgenograms (wrist age determined by the standards ii 
of Greukck and Pyle,” with foot age determined by Hoerr ét al’s j 
standares''). These objective studies were correlated with thé | 
presence or absence of clinical symptoms. Seven injuries inv olving 
six patients were not subjected to late follow-up. Three patients 
who cou:l not be located; two who died from causes unrelated to 
their vascular injuries and a very recently treated patient made’ ae ; 
this grop. 








Mechanism of Injury 


Nonia‘rogenic penetrating trauma accounted for nine of the: 21 
injuries. Blunt trauma or fracture-associated injuries: were not 
encountered in this experience. Iatrogenic trauma accounted for 
the 12 vemaining injuries. Diagnostic cardiae catheterization, 
arteriogtaphic studies, and catheterization for blood pressure 
monitoring caused eight of these latter i injuries. Cannulation of 
femoral. vessels during cardiopulmonary bypass, although. no 
longer routinely performed, was the: basis of the other Tour 
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ee A o o. 
` Patient/Age/Sex Injured -Mechanism 
s1/1mo/M =- Femoral: Arterial monitoring =- 
Pee pE san Catheter: 
Femoral. Arteriographic 
$ catheter 7 
Femoral ‘Cardiopulmonary bypass Late claudication 
: pee, cannula 
emoral Cardiac catheter 











Acute ischemia 















cannula (17 mm) 









Femoral Arteriographic Acute ischemia 
catheter 
Femoral Arteriographic 
catheter 
“Femoral Arterial monitoring 
catheter 


Acute ischemia 










Acute ischemia 


‘Acute ischemia g ET 


Lower limb disparity 
(15 mm) and’scoliosis 
Femoral Cardiopulmonary bypass Lower limb disparity 


Femoral Cardiopulmonary bypass Lower limb disparity 
cannula (12 mm) and scoliosis vein bypass graft 















Primary Operation’ oe 


Thrombectomy : Immediate 





Aitsrioplasty ; eiae : 







iicfemoral autogenous internal jugula 
vein bypass graft 

liiofemoral autogenous saphenous vein 
bypass graft 

iliofemoral autogenous saphenous vein 
bypass graft 

licfemorai autogenous saphenous 


6 me after injury 





66 Tie after injury 












60 me after injury 





60 mè after injury 













Thrombectomy immediate 


Thrombectomy immediate 









Autogenous saphenous vein patch graft Immediate 





Brachial Window glass Acute ischemia 













“Brachial Schrapnel (pressurized Acute ischemia 
carbon dioxide 

Eg „cannister) 

“Brachial Cardiac catheter Acute ischemia 

Brachial Boat propeller Acute ischemia 

Brachial Barbed wire 
























adial Arterial monitoring 
catheter 


Ice skate blade 


1.5 x 1.5 ecm 




















Popliteal Window glass 


missile (bullet) 





tibial 3 x 3cm 
Cardiopulmonary 










i oris autogenous internal iliac artery bypass grafts, respectively). 


Clinical Manifestations 


Two-thirds of the injuries exhibited acute complications of 
arterial trauma: Ischemia was the primary presenting sign in nine 
stances; hemorrhage was the most important manifestation in 
ve other cases. 

One third of the injuries appeared with late complications of 
vascular trauma. Composing this group were two cases € f pseudo- 
aneurysms and five cases of either limb length disparity, intermit- 
tent claudication, or both. Four of the latter five injuries were 
consequences of cannulation for cardiopulmonary bypass, and the 
fifth followed cardiac catheterization. Three of these five patients 
demonstrated limb length disparities only, ranging from 10 to 17 
‘mm, The fourth exhibited intermittent claudication alone. In the 
fifth, a10-mm limb length disparity as well as intermittent 
claudication developed. Compensatory scoliosis accompanied limb 
length disparities twice. 


Management 


< Direct arterial reconstruction was undertaken on 17 occasions. 
Primary end-to-end. reanastomosis was performed seven times. 
Autogenous saphenous vein bypass or patch grafts were utilized in 
“six instances (Fig Dyan autogenous. internal jugular veir. segment 
» and a Dacron prosthetic graft were each used once. Loeal angio- 
` plasties were. performed twice. Thrombectomy was the only 
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Acute hemorrhage 





Pseudoaneurysm, 





: Acute hemorrhage 

“Popliteal Auger Acute hemorrhage 
Acute hemorrhage 
Axillary Low-velocity Acute hemorrhage 











Anterior Sharp object Pseudoaneurysm, 


Lower limb disparity 
bypass cannula (10 mm) and claudication graft 


pecundary operations performed in patients 16 and 20 (autogenous saphenous vein interposition popliteal bypass graft and extemal iliac-profu [ 


pulse - deficits and abnormal plethysmograph 


Brachial autogenous saphenous vein immadiate 
bypass graft 
Resection and primary reanastomosis 





immediate 










Thrombectomy immediate 


Resection and primary reanastomosis immediate 
Brachial autogenous saphenous vein Immediate 
bypass graft 
Arterioplasty 2 wk after injury... 





immediate 
Immediate 
Immediate 
Immediate 


Primary reanastomosis 
Primary reanastomosis 
Primary reanastomosis 
Resection and primary reanastomosis 














Resection and primary reanastomosis 































lictemoral Dacron prosthetic bypass 








treatment in four instances in which arterial reconstruction perse 
was not required. No operative mortality occurred. in this series 
Reoperation was necessary twice. In one patient, primary. 
reanastomosis of a transected popliteal artery and fasciotomy had 
been performed before the child was admitted: to University. | 
Hospital. Thrombosis secondary to a stenotic anastomosis under | 
tension was evident during subsequent reoperation. At that time, : 
resection with interposition of an autogenous saphenous vein 
bypass graft was performed. A second patient experienced late 
thrombosis of a Dacron external iliac-superficial femoral, artery 
bypass graft. In this case, an external iliac-prefunda femor 
artery bypass using autogenous internal iliac artery we 
accomplished at reoperation. vie 








Long-Term Follow-up 


Fourteen injuries were evaluated for an average of 36 ‘months l 
postoperatively (Table 2). Duration of follow-up ranged from:3- to A 
114 months. At the latest follow-up examination, the patiente as 
mean age was 11.6 years, ranging from 3 to 23 years. E 

Diminished systolic blood pressures, atleast 10 mm Hg less Dan ee 
contralateral limb pressures, were assoviated with two lower and 
one upper limb injury. Decreased. pulses were oliserved.in- four — 
injured lower extremities atid one upper extremity injury. Marked 
studies were 
iminished blood 







encountered oniyi in the three patients exhibiting 
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; > ‘Table 
“Abnormal 








:- Interval, mo... Differential* 


360 C~«C: 





Follow-up 












“injurad-vsenormal extremity, 
{Recerdedas abnormal only i 
Patientin “mmediate postoperative period; no long-term foliow-ua, 
§Patient died of cranicpharyng 
Patient tict located for follow-up. 

‘§Patierit'died as a result of trauma ten years postoperatively: 













ssunes. Bone growth retardation of four months affected one of 
se lëtzer patients (Fig 2), 
Limi: shortening of injured extremities, ranging from 6 šo 24 
Was coafirmed rcentgerographically in seven of 14 patents 
tudied in late follow-up: Disparities less than 5 mm were coasid- 
J} within normal developmental limits, For purposes of this 
study, upper extremity length was defined as the sum of the 
he ei tie humerus and radius; lower extremity length was 
laced be adding the lengths of the femur and tibia. Lewer 
xtremity disparities, classified as abnormal, affeeted five 
nts, and averaged 14.2 mm. Arterial reconstruction in three 
thes chidren (at 60, 60, and 66 months after injury, respec- 
~ tively) did rot reverse their limb length disparity (Table 2). It is 
conceivable that these repairs were technically inadeguate An 
anticipated and unexplained finding was the greater length of 
ared ower extremities when compared to the oppasite imb 
i mm and € mm, respectively). Upper extremity disparities of 6 
an aim were observed in two patients. 
xtremity. pulse deficits or abnormal plethysmogrephic 
asmemerts were not observed among 14 age-matcheč patients 
ied aad studied for comparative purposes. Similarly, in 
eomird subjects, extremity blood pressure variance never 
ceded 52am Hg when comparing opposite extremities. 






























COMMENT 


growth is seemingly sensitive to alterations in 
ulation, although effects of diminished bood 
en incompletely documented in the literature. 
aquele cf subclavian artery ligation during Blalock- 

procedures have been reported. to include signifi- 
nations in longitudinal long bone growth.’ Eone 
ior was normal in these cardiac patients. Upper 
stn disparities greater than 3 mm were not 
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Detailed Long-Term 


t e -Extremity © Abrermal_ 
{yr} at. Postoperative Blood Pressure -Plethysmog- 


faphy 


recorded as abnormal only if greater than 10 mm Hg. 
greater than 5 mm; comparison of injured to uninjured extremity. 


ioma one month Postoperativaly; nə long-term follow-up. 


folicw-up not available. 


i and growth complications after cardiac catheterization: 





low-up. 

















Remarks 
Preoperative limb lengths unavailable 
Preoperative limb lengths unavailable 
Originally appeared with claudication ue 
Limb length disparity increased by 8 mm 
Limb-length. disparity increased by 7 mm 


















Preoperative limb lengths unavailable 






Preoperative limb lengths unavailable 


Unable to obtain scanogram because of antecubita 
contracture Sng ES 








Preoperative limb lengths unavailable 


Limb length disparity unchanged 



















observed among controls in this latter study. 

Length disparities greater than 3 mm and dimi 
pulses occurred in more than 85% of one serie 
children undergoing retrograde femoral cardiac ea 
zation.’ Lower limb length differences greater tha 
in noncatheterized control subjects were not demonstra 
by these authors. The exact frequency of vascular inj 


unknown. In contrast to the aforementioned study, others © 
have reported retarded limb growth, measured by. the 
scanogram technique, in only 0.8% of patients undergoing 
femoral catheterization.” 

The natural history of untreated limb length disparities 
secondary to arterial insufficiency remains ill-defined. A 
limited series encompassing 12 lower extremity injuries | 
studied over a one- to two-year period demonstrated a. 
worsening of the disparity in three, no change in six, 
improvement in two, and return to normal in one patienti 
Arteriographie studies in these cases were unavailable to 
precisely define the arterial obstructions. 

Upper extremity disparities were observed twice in. the 
present series of patients. The etiology of these disparities 
is unclear, although they appear unrelated to symptomatic 
chronic arterial insufficiency. Upper limb length dispari- 
ties alone are not necessarily disabling. Accordingly, 
caution should be exercised in these cases when consid- 
ering surgical therapy if other signs and symptoms of 
ischemia are absent. ae 

Early surgical repair of vascular injury in children, soon. : 
after diagnosis, has been advocated..’* Conservative 


observation of the injured patient appears to be a less 
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Fig .1.—Left, Preoperative femoral arteriogram in 9-year-old 
showing segmental occlusion of terminal external iliac-common 
femoral artery and reconstitution of superficial femoral and 
profunda femoris arteries. Twelve-millimeter limb length disparity 


desirable alternative. Development of collateral circula- 
tion, adequate in maintaining tissue viability, Coes not 
assure normal growth. Early thrombectomy or arterial 
reconstruction in these instances may be exceedingly 
important. Limb length disparities might otherwise 
become permanent despite later revascularizacion ef- 
forts. 

Preoperative arteriography, undertaken in one-third of 
patients presently described, is appropriate in select cases 
< of acute pediatric arterial trauma. Thrombosis is not an 

“ancommon complication of such studies in ehildren. 
Because of this, arteriographie studies should be utilized 
with discretion. An exception exists when evaluating 
chronic eases of arterial insufficiency where arteriography 
“dg essential, Knowledge of the exact extent of chronic 
~_-oeclusive lesions is necessary in planning the most anatom- 
ically and physiologically sound reconstructions. 

Resection with reanastomosis or local arterioplasty is 
frequently employed in treating acute injuries. Acute 
“injuries can oecasionally be managed by simple thrombec- 
tomy with balloon or aspiration catheters. Bypass grafts 
“may be necessary if the former measures prove inad- 
equate. Autogenous vein is preferred in these latter 
instances, as well as in extensive revascularization 
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resulted from cardiopulmonary bypass cannulation five years 

earlier. Richt, Postoperative arteriogram demonstrating patent. 
reversed saphenous vein bypass graft from distal external iliac’ 
artery to proximal superficial femoral artery. 


procedures for chronic ischemia. In selected reconstruc- 
tions, autogenous artery is an appropriate but uncommonly 
used alternative to vein grafts.” Synthetic graft pros- 
theses ard bovine arterial grafts should be avoided in 
children. Systemic anticoagulation with sodiam heparin is 
an important adjuvant in caring for acute injuries, as well 
as intraoperatively when treating chronic ocelusions. With 
the exception of one patient, the present series was 
without extensive soft tissue trauma and severe tissue 
ischemia requiring compartmental decompression by 
fasciotomy or fasciotomy-fibulectomy. Simiiarly, myoglo- 
binuria and renal failure are devastating complications of 
vascular njuries not observed in the present experience. 
The fashioning of patulous anastomoses is of major: 
importanze to successful reconstructions. Generous spatu- 
lation of joined conduits allows for lengthy suture line 
circumferences that will accomodate later increases in 
vessel size without stricture. Spatulation is probably more 
importan: in this regard than alleged benefits of inter- 
rupted suture techniques. In either case, meticulous repair 
using fine cardiovascular suture material (6-0 to 9-0) and 
eare to avoid undue tissue trauma is mandatory. Bypass 
erafts should take origin from, and insert into vessels such 
that compromise of collaterals will not occur. In general, 
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Fig 2.—Foot roentgenogram in 3-year-of& who underwent thrombectomy following femoral artery 
catheterization for monitoring purposes. Bone maturation retardation of four months noted on left. 
Ossification center of tarsal navicularis Sone on right (arrow) is not present on left. 





end-to-side anastomoses, in comparison to end-to-end 
o anastom are less likely to interfere with collateral 
channels, 
Bloom e a“ deseribed three children who underwent 
bypass of ceel aded external iliac artery segments and had 
significant lessening of preexisting limb length dispar 
ties. Unfortunately, roentgenographic means were not 





ses, 














ch. Revaseularization did not prevent or reverse limb 
gh disparcties in certain of the presently reported 
© pallets. Because of the small numbers involved in th 

conflicting ser: 
resulis. 

latrogenis irjury accounted for approximately one half 
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of all peeiatric extremity arterial trauma presently 
reported. S:milar experience has been described by others.’ 
Particular attention to arteriotomy closure following 
cardiac catheterization and careful technique during pereu- 
taneous diagnostic catheter studies may lessen this type of 
complicatien. Systemic anticoagulation with heparin has 
been showa to reduce the incidence of thrombosis asso- 
ciated with such procedures in children.’ Catheterization of 
femoral vessels for monitoring purposes and groin punc- 
tures for Blood sampling must also be employed with 
discretion i? vascular accidents are to be prevented. Close 
observation for evidence of evolving arterial insufficiency 
is exceedingly important in all patients subjected to these 
diagnostic er monitoring efforts. To this end, the transen- 
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reduction in blood pressure, limb length disparities, or 
-clinical manifestations of arterial insufficiency such as 
fatigability and claudication are indications for arterio- 
graphic assessment of the limb circulation. Operative 
‘intervention should be pursued if a surgically correctable 
-obstruction is demonstrated. 
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 LRoNEL VIELAVICENCIO, MD, Mexico City: I want to congratulate 
the authors fer bringing to our attention some of the vascular 
roblems that afflict children, For the last 13 years, we shave cared 





































pements to some of the'v venous accidents in we have seen and 
ask the authors how often they see those’ kinds of problems. We 
certainly see more and more children who come at the age of 10, 11, 
or 12 with full-blown thrombophlebitic syndromes that originated 
when they were little babies and who have had intravenous 
‘catdowns. and so forth, and the pediatrician certainly does not 


~ One'6-year-old boy received an impact from a soczer ball that 
“had been kicked by a grown-up player. It hit him right in the 
middle of the thigh. The trauma produced a large hematoma and a 


ef pulmonary embolism that were controlled with proper heparin 
“anticoagulation: 
“We have also seen bilateral venous gangrene in a 6-year-old boy, 
and examples of gangrene triggered by the intravenous adminis- 
tration of fluids. We have now documented 76 such ‘nstances. 
WILLIAM K, EHRENFELD, MD, San Francisco: Dr Whitehouse and 
his ‘co-workers bring to our attention what is certainly a vexing 
_ problem, that is, whether to repair an occluded blocd vessel in a 
growing child, particularly when there is evidence cf viability of 
the affected extremity. They have shown clear evicence of limb 
growth vetardation in some of their patients and,.as a conse- 
; quence, ‘recommend early operative intervention to prevent this 
“date complication. 
>We at the University of California, San Frarcisco, are in 
; arrie: ent ith this.recommendation, particularly as it relates to 
the low extremity. Regarding the upper extremity, I would not 
: ‘ecommend early operative intervention, particularly in a patient 
who does not have acute ischemia. Since differences in bone and 
"extremity length are not criticalin the upper extremity, I would 
urge am ore cautious approach to the type.of patients they showed, 
< namely those with brachial or the radial artery occlusions. I think 
that itis possible to let these patients alone for the most part, 
unless there is evidence of pronounced ischemia. whare, obviously, 
“early operationis indicated. 
We havea roughly similar experience at our. institution i in terms 
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femoral vein thrombosis. The child was critically ill with episodes - 
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Discussion 


of numbers, approximating two dozen pediatric patients. 

However, all of our occlusions have been iatrogenic in nature, 

primarily as a result of cardiac catheterization. Ít is of interest to 
us that since our pediatric cardiologists have gene from the open: 
catheterization exposure to the percutaneous approach, the ine 
dence of acute arterial occlusions and injuries has diminished 
substanzially. : 

With regard to technique, it is evident in the abstract and also i in 
Dr Whitehouse’s presentation that a number of their patients 
underwent thrombectomy alone. We have not had such good | 
in that virtually all of our patients have had te undergo a direet 
arterial repair, ie, repair of an intimal flap or arterial tear, rath 
than thrombectomy alone. I would also urge the use of sapheno 
vein or arterial autografts for these repairs, as was mentioned. 

Doxsan K. Brier, MD, Newark, NJ: I would like to ask! 
authors whether they have seen major ischemia in the premature: 
neonate as a result of umbilical catheters for oxygen sampling and 
monitoring. We have seen five patients requiring two majori: 
amputations in this group of children. The problem is a result of a 
disproportion between the catheter size and the iliac artery, is not. 
due to vasospasm, and, unfortunately, is usually recognized late by 
the pediatricians, making repair impossible. This is a tragic : 
iatrogenic complication and points up the need for iniproved 5 
monitoring techniques in the neonate. ao 

Joux M. Porter, MD, Portland, Ore: Several times a year we re 
called, usually by our pediatric cardiology colleagues, to see infants 
weighing between 1 and 3 kg who have sustained acute femoral _ 
artery occlusion from cardiac catheterization, or occasionally _ 
following umbilical artery cutdown. We have not operated one 
these patients; they have been followed up symptomaticàlly. We 
have rot seen any lost limbs. The limbs are usually ischemie ‘or i 
several days and improve rapidly thereafter. However, Lwonder w 
we are making the right decision in not opersting. 

I would like to ask the authors to attempt to define for us the : 
lower limits of technical operability in these patients, and, indeed, 
what ¿s the smallest size patient they have operated on? 

B. PASTERNAK, MD, New York: I would like tostate that in-our 
experience, in a group of patients. who are wader 2 years of age, 
operative interventions for the acute injuries | the femoral areas 
were associated with worse results than cons rvative therapy. Asa 
matter of fact, the only limb loss in our institution within the last 
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ical arte problems in he infant. ‘Dr Pastemack has reporte 
unsatisfactory experiences- with patients under 2 years of age 
>> fh your summation, a particularly important question iS, 
~ arteries would you: consider ‘too smalt to reconstriiet? A second 
question for long-term evaluation is, how should a child: with al 
absent femoral: pulse in a`viable leg be followed. up in the 


subsequent months or years to be sure that growth. o the 
ED Siexiey. MD, Lackland Air Force Base, Tex: The extremity has not been adversely affected? ; 


ascalar Sumrery Unit at the Wilferd Hall Air Force Medical Dr WHIREHOUSE: Catastrophic complications of venous theoinbo: 
ente previeusly reported its experience in the accompiishment sis, as dezeribed by Dr Villavicencio, although not within, the 
| late recoastructions~of the postcardiac catheterization or purview of the present report, have been relatively rare in our 
sac pulmenary bypass femoral arterial i injuries. Five children’s experience. Major limb ischemia. as a consequence of umbilical 
ties Were reconstructed asing bovine arterial heterogrefts catheterization, ds noted by Dr Brief and Dr Porter, -h been 
anse autogenous veim was judged not suitable or was not encountered only once at our institution. This particula Case, 

le: These children have now been followed up for maximum because it was associated with the infusion of a vasoactive drug: 
eare They have been studied with periodic segmertal was not reported in our series. Dr Porter's question as to how small 
ay pressure measurements and careful clinical exem- is too small is very pertinent. Carefully applied microvascular © 
techniques. should facilitate arterial reconstructions in most 
neonates, regardless of size. The youngest patient: in our series 
was 1 month old, weighed 3 kg, and underwent: repair of a 
thrombosed femoral artery. It is our belief that early opera 
interventien is best in instances of lower extremity ise 
Inasmuch as certain limb length disparities are seeming? 
versible, earlier operation is favored over later attempts to reve 
A these complications. We are much more conservative with 
‘eats ago we followed up children who had arterial extremity injuries, as commented on by Dr Ehrenfe 
(amd that over a period of ten years the difference in mentioned. in our manuscript, where differences in lengt] 
ween the limbs will be between 30 and 40 mm. are of less ¢linical importance. ‘ 
if zou leave these children alone, the discrepancy will We believe that once arterial obstructions are diagnose 
eensiderable and will not only affect the limb itself but should be repaired, not followed-up. Roentgenograms, obta 
gine, At the time we didn’t do arterial repair or document limb length disparities or growth retardation, 
arisation. Therefore we went into the laboratory ard, probably the least appropriate of any initial diagnostie t 
g interested in the effect of sympathectomy, we carried cat employed. Such studies become abnormal only when late tomy 
ep gaan on newborn rabbits in order te follew tions of reduced limb flow exist. Simple physical examination 
‘eect of aympatheetomy on limb growth. We found that assessmentof blood pressure by direct auscultation, ultrasound i 
oc- thare was a difference in the length of the two limbs, tae raphy, or plethysmography is more appropriate as a diagnostic 
sympathertomzed being constantly longer by about 4% te 5% by screening test. Seanograms, when obtained to document. the 
time the animal was fully grown. presence of complicating limb length disparities, should be 
ympathectamy, therefore, does have an effect on bone growth. acquired dering or after active growth periods. It would be. 
we patients who have an obstructed main artery that cannot inappropriate to obtain roentgenograms every six months or on 
nstructel, the question of performing a sympathectomy n any regularbasis if interval growth has not occurred. Docum 
aveid a difference in the length of the limbs arises. tion of an ischemic complication is perhaps not as important 
RESIDENT SPENCER: Dr Whitehouse, our seven discussors have prompt arterial reconstruction after early recognition: that dimin 
ight: ap a number of crucial points with regard to ths ished extremity perfusion pressure exists. : 
rtant Sabject. Drs Brief and Porter both mention the ambil- 


ars following iatrogenic injury to the a 
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Arm Veins 


e » The ipsilateral saphenous vein has become accepted as the 
best available material for femoropopliteal bypass and for 
arterial patch grafts as well as for visceral and cardiac bypasses. 
However, in a few patients, nonavailability or nonsuitability of the 
phenous vein. forces use of some other material. 

eport an experience with 32 operations using arm veins. 
Among the 11 long vein grafts, seven composite vein-Dacron or 
n grafts, and 14 vein patch grafts during the past six 
re were no. infections or aneurysms and only nine 
tic failures ‘have been detected to date, to our knowl- 


resent indications are (1) ipsilateral saphenous vein is 
























additional tength, and (4) to reconstruct an arm artery. 
riences using cephalic and basilic veins confirms them 
as auseful source of autogenous material for arteriai reconstruc- 


(Are Surg 111:1276-1280, 1976) 


t is generally accepted that an autogenous vein is the 
best currently available graft for reconstruction of 
aedium or small arteries of the extremities. Fortunately, 
the saphenous ` vein usually furnishes a graft of suitable 
: length and sufficient diameter. For the 10% to 15% of 
- patients whose saphenous veins are not suitable or avail- 
able, there ‘are a number of other choices for vascular 
reconstruction, ineluding homologous veins, heterologous 
g ries, and a variety of synthetic tubes as well as 
endarterectomy : as an aerate ee 








ls directed our attention to other sources of autog- 
aterial such as the contralateral lower extremity 
pper extremities. The incidence of coexistent or 
veloping àrterial problems in the contralateral leg 
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“Read before the 24th scientific meeting of the Internat:onal Cardiovas- 
oilar Society. Albuquerque, NM,-June-19, 1976. 

> Reprint requests to 520: Mid-State Medical Center, Nasaville, TN 87203 
“(Dr Dale). Re ; > ; 


ch Surg—Vol 111, Nov 1976 





4-0 or 5-0 silk if small or with a suture ligati 





for Peripheral Arterial Reconstruction 


: Karl R. Clayson, MD; William H. Edwards, MD; Terry R. Allen, MD; W. Andrew Dale, MD 


prompts reluctance to use its saphenous vein. In general, 
we have used the contralateral saphenous vein only when a 
young patient has been endangered by early loss of a limb 
in which the ipsilateral vein was already used or was. not 
suitable. ; 
Arm veins have been recognized as a useful source ofi 
autogenous material for some years, although no large — 
series of these have been reported. Our experience with 82 _ 
arm veins has been successful enough to warrant continued $ 
use of arm veins in appropriate situations: 


CLINICAL SERIES 


The age and sex distribution shown in Table 1 is no 
unusual. Inspection of the positions and results of t 
grafts in Table 2 does not indicate any difference in rest 
than would be expected for a similar group of veins take 
from the leg. 



















Operative Technique 


Preoperative recognition of the need for an arm vein — 
allows scrubbing the upper extremity with hexachloro-. 
phene (pHisoHex) as well as protection of the veins from 
needle puncture by technicians in search ef blood samples. 
The veins of both arms are examined with a proximal S 
venous tourniquet in place, and the most suitable one is 
marked with a prep-resistant skin pencil. Proper posi- 
tioning of the arm on a table adjacent to the operating- 
table allows surgical preparation and draping at the same 
time that the leg is prepared. If the need for an arm vein is | 
recognized after the operation has begun, the arm iso 
prepared and draped at that time. a 

Either general or spinal anesthesia may be used. in ‘the @ 
latter event, the arm is anesthetized by local injection of 
0.5% lidocaine (Xylocaine) just before the skin incision, 

Interrupted skin incisions seem preferable to a single — 
long one in order to limit infection should such oceur and to 
prevent contraction of a single, long: scar (Fig D AD 
different team for dissection of the arm vein saves ov verall 
time. é 

Each tributary venous branchi is individually ligated with 
large, and 
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"Table |—Age and Sex Distribution of 32 Arm Vens 
; Used in Arterial Reconstructions 


Age, yr 
60-69 
















Brachial artery sypass 


graft to anterior tibal 










graft to distal popliteal 








ir graft is then distended with heparinized Ringer 
ation to search for untied leaking points. With tne 
ended vein hanging free, it is carefully laid on a towal, 
‘the exterior dried with a sponge, and a longitudinal dze 
mark applied to prevent later axial twisting. It is then laid 
aside in a saline-moistened towel to await its need. 

The arm wounds are closed at once with continucus £0 
on suture in the fat and continuous 4-0 Dexon suare n 
fat and continuous 4-0 Dexon in the skin. Dressings ard 
tic bandages are applied around the arm to preveat 
toma formation. 















indications 


1 veims are used (1) when the ipsilateral sapkenous 

p is not available nor suitable, (2) when only a short ven 
egmient is needed fer a patch so that the saphenous. vein 
an be saved for possible future use, (3) to join to a 
henous vein graft to previde additional length, (4) to 
ra composite graft witk a Dacron tube, and (5) when 
| arm A artery is being reconstructed. 


REPORT OF CASES 


Case LA 62-year-old man returned to the hospital with distel 
schemia after failure of a saphenous femoropopliteal graft. As 
ig &shows, he had a suecessful bypass from the common femora- 
to-posterior tibial artery using a long graft consisting ef the 
“contralateral saphenous vein, lengthened by the basilic vein of the 
Tt waa still patent 19 months later. 
se 2-A Sl-year-old man required popliteal artery tepai- 
_ B&caliber gunshot wouad. This was performed vz the 
or pepliteal route. The vein graft-was taken from his arm as 
€ lay prone on the operating table and was patent four ton the 
ter at his lest visit (Fiz 3). : 

Ase 3A 19-year-old woman's short femoral artery stenosis 
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Graft 
Popliteal to posttibiat bypass 
Combined femcral to:popliteal bypass 











Combined femoral to-posterior tibial 
Distal portion of prevous femoropopliteai 


Distal portion of previous femoropopiiteal 


Previous heterograft © distal popliteal 








-Table 2. —Patency Rates of Arm Veins Used i 
for Arterial: Reconstruction ms 






Duration of 


Patency, mo Graft a 
Position Patan enn. Lost to 


of Graft 12 12-24 >24 Follow-up = 
Patch graft of 5/7 575 1 Te 
; thrombectomy See 
ti Arm vein alone 1/77 27⁄3 Q Fo 
: as bypass graft E 
Composite graft 
with Dacron 
omposite graft 
with another vein 


No. of 
Arm Veins 




























Previous Arterial aaa 
Reconstructive Procedures. 
in Operated Limb. 


was repaired by thromboendarterectomy with arm vein patel 
graft (Fig 4). Her ischemic ankle ulcer then healed. Arteriogram 
five weeks and 13 months after operation showed that the. graft 
had been applied too loosely but had remained open, 

Case 4.—A 64-year-old man returned to the hospital after fai 
of two previous femoral popliteal bypasses using both greate 
saphenous veins. The arteriograms in Fig 5 show à succe 
femoral-to-posterior tibial composite graft of 8-mm knit Darre 
and cephalievein after 11 months. 


COMMENT 


While there have been no reports of large series using“ 
arm veins for peripheral arterial reconstruction, this teh- 
nique has been demonstrated to be a useful one. In 1969, 
Kakkar' recommended the cephalic vein as. a. useful 
alternative when the saphenous vein was either unavail-. 
able or not suitable for use. He found the cephalic vein to be 
of adequate length for a femoral-to-popliteal segment. 
bypass and the average diameter to be 1 mm larger than. 
corresponding saphenous vein. He also demonstrated the 
ability of the cephalic vein to withstand pressures in exces: 
of 400 mm of mercury. These studies were confirmed by 
Vellar and Doyle,’ who also suggested that the basilic vein, 
while being as strong as the cephalic, was often shorter and : 
frequently narrower. 7 

Stipa*’ has reported 12 cases of the use of arm veins tor 
axillofemoral and femorodistal bypasses with early sati 
factory results. Dardik and Dardik® have used the cephalic 
vein successfully i in two patients as axilloaxillary bypasses __ 
for correction of the subclavian steal syndrome. 

Our experience confirms these reports: Despite rumors ee 
of weakness, we have found no reports of aneurysm _ 
formation nor has this occurred i in any of our patients. Our 
patients have not had any infections. No increase in — 
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Fig 1.~—Multiple incisions in upper extremity allow removal of basilic vein from base of 
thumb to axilla using 5% lidocaine infiltration anesthesia since femoropopliteal operat- 
ing was being conducted with spinal anesthesia. 






Fig 3.—31-year-old man (case 2) had upper portion of arm vein graft placed to repair 
gunshot wound of popliteal artery. Postoperative artariogram is shown on left. 


Fig 2.—62-year-old maa (case 1) had lorng 
combined arm vein and contralateral 
saphenous vein placed from commen 
femoral artery to posterior tibia! artery 
below knee. Ipsilateral saphenous vein 
had been used previously with subsequent 
thrombosis. Graft was patent at 19 
months, 
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Fig 4 —79-year-old woman (case 3) had short, tight stenosis of superficial femoral artery that was 
repaired by thromboendarterectomy with vein datch. Patch graft was placed too loosely to be judged 
perfect repair but has remained patent for 17 months postoperatively. 





Fig 5.—Left, 64-year-old man (case 4) returned to hcspital after failure of two previous saphenous vein bypasses. 
Preoperetive arteriograms show patent three-vessel runo'f but occlusion of superficial femoral and popliteal arteries. Right, 
Postoperative arteriagrams show combined 8-mm Lacron and cephalic vein graft from left common femoral artery to the 
posterior tibial artery. Graft has remained patent 11 months. 
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ecor traction: One patient was a 40-y eee man with 
rachial artery thrombosis and the other was an 84-year- 
ld woman with severe femoral and tibial disease showing 
only a one-vessel runoff. The other five patients had had at 
least.one and as many as four previous arterial reconstruc- 
tive procedures of- the affected limb. 

Arm veins are of adequate length and diameter and are 
ble to withstand arterial blood pressure. Our experience 
with 32 patients using the cephalic and basilic veins 











Maxis J. ‘Tsarocas, MD, Rutgers, NJ: In our series requiring 
femoropopliteal bypass grafting, the saphenous vein 2ould not be 
‘used in about 20% of the patients. In such cases, we too consider 
he ‘cephalic vein as an alternative. It fulfills the criteria for a 
atisfactory graft in about 40% of the patients. Its length and 
iameter are adequate, and it also withstands high intraluminar 
ressures, except for the proximal one fourth of the vein. The wall 
his segment is usually relatively thin and should nct be used. In 
idates: for femoropopliteal grafting, when it is known or 
that the saphenous vein cannot be used, we carry out 
graphy to assess the cephalic vein. If its suitability is also 
firmed during operation, it is then removed during dissection 
_at which time another team exposes the appropriate segments of 
he femoral and popliteal arteries. The long follow-up of these 
ients has been satisfactory. 

May Lask the authors if they employed phlebograshy to assess 
he suitability of the arm veins and what are their comments 
lated to the use of the proximal one fourth of the vein. 
Martin Scuutman, MD, Great Neck, NY: We have long been 
“Interested in‘arm veins as peripheral bypass grafts, end our series 
: Ow numbers 45 grafts dating back to 1969. In five patients, we 
have: been able to use upper extremity veins as tibial artery bypass 
grafts. 

© Although our cases have not been followed up as closely as those 
_presented, we think that arm veins function as well as saphenous 
veins as peripheral arterial grafts. We have not observed aneu- 
ysmal degeneration in these grafts. In one patient, the intramus- 
ar portion of the cephalic vein did rupture five days postopera- 
ely. 

Dominick A..DeLaurentis, MD, Philadelphia: In 1969, Paul 
friedmann and I became interested in this problem, and we used a 
_teehniqu that we called the sequential femoral-popliteal bypass. 
he reason we used cloth rather than the cephalic vein in this area 
wasa point that I think Dr Clayson alluded to, and that is that in 
ated: operations, there-is a tremendous amount of desmo- 
lastic reaction in the groin, and we thought that some of these 
7 grafts occluded because of that reason, 

In one particular sequential bypass, the most avzilable piece of 
vein was used to cross the ‘knee joint, and this, in 25 of 28 cases, 
“was a piece of saphenous vein.-In the other three pa-ients, it was a 
= piece of cephalic vein. This technique is used when a long graft 
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Discussion 


going down to one of the tibials is needed. 

In middle anastomosis, one can do an endarterectomy, if the 
vessel is not open. We think this is superior to the composite graft 
in that the whiplash or kinking effect is absent. 

We used this technique in 12% of our femoral-»opliteal bypaséag, 
and I point out that we had a preponderance of women who had _ 
inadequate saphenous veins. We think this problem is more” 
pronounced in women than in men. 

In claudication, the runoff was good, and the results in this 
group were excellent. We had one failure after five years of 
patency. se 

For rest-pain and tissue necrosis, the failure rate is much ; 
higher. The distal insertion did not seem to make any differenc 
Most of these were to tibials. The most importaat point is whether 
they had runoff or not. iiin 

Frank W. LoGerro, MD, Boston: Severa: months ago, Dro 
Mannick asked me to review our experience at. Boston University: 
Medical Center with femoropopliteal vein grafts. Of 155 common’. 
femoral-to-popliteal vein grafts for limb salvage, there were six 
arm veins. Of these, only one had failed, with aa average length of 
patency in the remaining five grafts of 18 mozths. ; 

I would like to emphasize that in harvesting the cephalic vein, 
you can start on the dorsum of the hand to gaia extra length. Itis 
important to resect or patch that area in the antecubital fossa, . 
which has almost always been damaged by previous vein punt: S 
tures. 5 
A. M. Karmopy, MD, Albany, NY: The proximal end of the : 
caphalic vein is commonly very thin and very narrow. If one has” 
time, meaning seven to ten days, the insertion of an arteriov: enous ; 
fistula at the wrist will provoke considerable dilation of this vein 
and will longitudinally align the muscle and cause hy pertroph ; 
the wall. 

Kari Ciayson, MD, Nashville, Tenn: Dr Tsapogas mention 
the thin portion of the proximal one fourth of the wall. Perhaps 
is true. It has not hindered us from using it. It i perhaps a little } 
more difficult to work with thar the saphenous vein, but we ha 
found it to be adequate. : / 

We have used sequential grafts in our bypasses as composites ; 
successfully. 

We had a lot of trouble with venipunctures; Bence, we have T 
a very specific effort to put up signs. z 




















-Peripheral Arterial Reconstr Clayson et al 





















tinal preoperative skin degerming — BETADINE Surgical Scrub. Chosen 
SA for Apollo 11/12/14 splashdowns, BETADINE Surgical Scrub provides 
den microbicidal lather for prepping the operative site... kills both gram- 

ive and gram-negative bacteria (including antibiotic-resistant strains), fungi, 
es, protozoa and yeasts... promptly achieves full microbicidal effect with 
ach usage. (In the rare instance of local irritation or sensitivity, discontinue use 
in the individual.) 








-Toenhance antisepsis —BETADINE Solution or BETADINE Aerosol Spray. After 

initial prepping with BETADINE Surgical Scrub, paint the operative area with 

BETADINE- Solution (chosen by NASA for the Skylab mission), or spray with 

BETADINE Aerosol Spray... both are fully migrobicidal and film-forming... 

< maintain-microbicidal activity ir the presence of blood, pus and serum...treated 
area may be bandaged, taped or covered by acast. 


To help maintain postoperative antisepsis—Reapply BETADINE Solution or 
BETADINE Aerosol Spray after suturing and during redressing. BETADINE 
microbicides are virtually ncnirritating and da not stain skin and natural fabrics. 
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in the immunesuppressed patent. 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Here. diagnosis and 
initiation of proper therapy 
become mos’ urgent 


An initial loading dose of 1 to 2 Gm 

of Keflin may be given regardless 
of the patient's renal status 

Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 

Usual doses in such 

individuals may result 

in excessive serum 

concentrations. 



























Keflin may be administered 

LV. or EP in dosages as 
highas 12 Gm. per day 
(in life-threatening 
infections). 







Mean serum concentrations 
after : V. administration cf Ketlin 
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Data on file at 
Eli Lilly and Company 








*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
Staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Escherichia 
cok, Proteus mirabilis, and Klebsiella. 





15 30 45 60 80 
Time (Minutes) 


7+ Administered to six patients by rapid LY infusion Please see opposite page for 


+ Administered to ten patients over a thirty-minute period. summary cf prescribing information. 


AS you know. skin and soft-tissue infections * including ` ae Siama eni an 
g ise A i be i $ : Ons 
peritonitis, may progress with alarming rapidity in patients presenna inlonnaion a T 
_ with impaired host defenses.. .even tothe point of becoming ajero Kefin” (cephalöthin sodiurti, 
i hyr dni bi gis Emal : i Lily). Neutral. for injection.is indicated forthe 
_ irrevers'bie. Keflin can often be usefu: before the infection realment ofsarious intacte ised by 
< becomesir reversible.. -exactly when # is most needed. susceptible strains of the designated micro: 
* a A i å 3 ani i ason at ae 
Eleven years after its introduction, Keflin continues to be ede ee ie 
_ effective against most strains of gram-positive and gram- peritonitis, caused 
ite ei ni i iz Aj ; cillinase and nonpenicillir 
negati ve Crganisms com monly implicated in serious skin group A beta-hemolytic strept 
and soft-tissue infections * Therefore. when you suspect that Escherichia coli, Proteus rurab) 
: i z ` 5 RE : Klebsiella 
the patnogen involved is one of the susceptible organisms Boas and ioniniscion 
for which the drug is indicated in skinand soft-tissue 
infections * you may begin therapy wih Kaflin even while 
_ tesults.of susceptibility studies are oending...and thus save 
i prai l a = OTHIN: 
_ Precious hours for the patient. Keflin may 3e administered THERAPY IS INSTITUTED. CAREFUL | 
_ to infants and to patients with reducec renal function. INQUIRY SHOULD BE M ONCERN. 
5i ince i šeillin- i ING PREVIOUS HYPERSENSITIVITY, 0 
Keflin should be given cautiously to pericillin-sensitive REACTIONS TO CEPHALOSPORINS AND 
patients. PENICILLIN. CEPHALOSPORIN G 
NE T ; si : DERIVATIVES SHOULD BE GIVEN 
R is contraindicated in persons whe have shown hyper CAUTIOUSL” TO PENICILLIN SENSIT) 
Sensitivity to cephalosporin antibiotics. PATIENTS 
SERIOUS ACUTE HYPER: 
* Skin and scft-tissue intections. including peritonitis: caused by susceptible strains REACTIONS MAY REQUIRE 
ef staphylococci (both penicillinase and nonpenicibinase- producing), group À AND OTHER EMERGENCY MEASL 
bela-hemolyti¢ streptococci, Esch. coli, Pr, mirabilis. anc: Klebsiella There is some evidence of partia 
allergenicity of the penicillins and the 
cephalosporins Severe anaphylactaid 
reactions have been reported with. bitne 
Patients with allergy and hypersensitivi 
should receive antibiotics cautiously ; 
only when necessary : i 
Usage in Pregnancy - Safety for us 
pregnancy has not been established: 
® Precautions: Patients should be followed 


carefully to detect any side-effects oF drug © 
fs idiosyncrasy. Ifan allergic reactor $ 
K 2 Gm. discontinue the drug and treat the 


in100-ml. empou! usual agents hare ee 
m p e Although alteration in kidney function is 


; i 4 . > A rare, evaluation of renal statu g 
ce a 0 in SO iu m mended. Patients with impaire hal 
. ' ton’should be placed on a reduced d 


aitivity : 


schedule to preverit excess’ 


| centrations, Consult prescribing: int 

og hl Hf thrombophlebitis or superintecti 
oe |} | i occurs, take appropriate measures: A fa 

for Injection , n 


TEguivalent to cephalothin ani ar arate Abe on. eee ele 
t ar Ie, : 
serum sickness, anap : 
drug fever, neutropenia, 
hemolytic anemia, thrombooh 
rise in SGOT and alkaline phasaha 
in BUN, decreased creatinine Clearan 
a positive direct Coombs test ave Dear 
reported : 


Additional information available to the. 
— profession on request: 


Ell Lily and Company 
indianapolis, Indiana 46S08 













le attacks. This type of clinical picture was asso- 
ith a critical, unstable lesion of the internal carotid artery 
12 patients. Emergency angiography permitted iden- 
the lesions responsible for the varying neurologic 
anifestations, and emergency carotid thromboencarterectomy 
‘ompt, complete recovery in all but one patient, who 
jal carotid occlusion, received no operation, and died of 
farction. Based on our experience with these 12 
n aggressive diagnostic and therapeutic approach is 
ded for patients with acute unstable cerebrovascular 
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Teu logists and vascular surgeons agree that arteriog- 
N raphy and carotid ery surgery oneal be av oided i in 













ap oach Tcludes a report ‘Goin Ms Joint Study of Extra- 
cranial Arterial Occlusive Disease (EAO study), which 
described an operative mortality approaching 50% in 
palitos with profound neurologie deficit undergoing 













is no consensus, however, on the approach to 
patients with unstable neurologie deficits of mild to 
moderate degree. After encountering several such patients 
in whom a conservative approach allowed progression to a 
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in Neurologically Unstable Patients 


severe, fixed neurologic deficit, we adopted a more aggres- 

sive plan of management. The purpose of this report is to. 
describe this approach and the successful results of its use 
in 11 patients. ae 


SUBJECTS AND METHODS 


Examination of the Vascular Surgery Registry at the San 
Francisco Veterans Administration Hospital showed that. 80 
patients in the past 18 months underwent elective carotid endar- 
terectomy. The primary indications for angiography and operas 
tion were transient ischemic attacks (hemispheric or monocul 
and asymptomatic carotid artery stenosis in patients requir 
other major cardiovascular surgery. During the same time int 
val, 12 patients were encountered who underwent emergen: 
workup and angiography. Eleven of the 12 also had emergency. > 
carotid artery operation. The indications for emergency arteriog~ : 
raphy in this group included crescendo transieat ischemic attacks 
(four patients) and stroke in evolution (eight patients). None of | 
the patients had severe, devastating neurologic deficits, or 
depressed levels of consciousness. For the purpose of this Peper : 
the following definitions are used: : 

Crescendo transient ischemic attacks—ceretiral hemispheric or 7 
monocular episodes of transient ischemia, usually lasting a few 
minutes to a few hours, leaving no residual signs and symptoms 
between attacks, with the attacks abruptly increasin i 
frequency to at least several per day.’ 

Stroke in evolution—several symptom patterns can lie ineluc ; 
in this term, which is also known as. progressing- stroke or 
incomplete stroke.’ An acute neurologic deficit of modést degree 
may, within hours or days of the initial ewent, progress in a’) 
sequential series of acute exacerbations to a major stroke. 
Alternatively, after the initial episode, the neurologic deficit may.” 
improve temporarily only to reappear later, often with more. 
widespread involvement, leading to a pattern of waxing and 
waning of signs and symptoms that occurs over hours te days, with- 
an incomplete recovery. Three: of the- eight patients in this. 
category had this waxing and waning pattern. 


“REPORT OF CASES 


SAI 2 cases are summarized m the Table. Four e case histories will . 
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Clinical, Angiographic, and o R o in 12 Patiens With Unstable Neurologic Deficit 
Glinical Course TEA oara; 


: Operation: 
F Aight jamipanesis and aphasia, 


Left carotid 








Complete recovery : 7 










































waxing and waning of 5 ays carotid artery thromboendarterectomy 
oo duration — Ree with shunt ; Ae 
= Right arm weakness, waxing and 98% stenosis, left internal Left carotid Complete recovery 
waning of 4 days’ duration Carotid artery ‘ thromboendarterectomy f 
E? Z with shunt f 
Left hemiparesis, Progressing from 98% stenesis, right internal Right carotid Complete recovery 
“mild to moderate degree over 3 days; . carotid artery thromboendarterectomy : 
eft lacunar infarct 1 wk previously : with shunt 








> Left forearm weaknass and dysarthria, 95% stenesis with ulcer, Right carotid 
with incomplete racovery of 5 days’ right internal carotid artery: thromboendarterectomy 
duration: free flozting thrombus with shunt 

wEBin femen 


Complete recovery, 
















































Loft arm and facial weakness, 98%:stencsis, right internal Right carotid Complete recovery 
-progressive øver 4 days carotid artery; polypoid thromboendarterectomy ; 
Hee theambus within lumen with shunt é 
‘Laft.arm hypesthesia and clumsi- 99% :stenasis, right internal Right carotid Complete recovery: 
Ness, slowly worsening over 1 week: carotid artery thromboendarterectomy tight hemispheric 
~ fight amaurosis fugax occurred on with shunt transient ischemic 





< Sth and 6th days 







attack on 2nd post- 
operative day ` i 
Complete recovery.” 









Lat hemiparesis and hemihypesthesia, 98% stenosis, right internal Right carotid 
slowly evolving over 7 days casctid artery thromboendarterectomy 





























: with shunt , 
: Multiple episodes of left hemiparesis, 95% stenosis, right internal Right carotid Complete recovery — 
“increasing in frequency to 5/day carotid artery thromboendarterectomy 
“Multiple episodes of hypesthesia 95% stenosis, right internal Right carotid 





Complete recovery 





< atieft arm and teg. increasing in caratid artery, which became thromboendarterectomy 
frequency to 10/day corapletely occluded with 


















sligrt turning of head 
ght hemiparesis of gradual onset 98% stenosis, left internal Left carotid Complete recovery 
“aver 1 wk period; left amaurosis carotid artery thromboendarterectomy 







augax twice om day prior to 
admission i 
ransient right arm monoparesis 98% stenosis, left internal Left carotid 
ef 6 mo duration, increasing in carotid artery thromboendarterectomy 
tequency with left amaurosis fugax 

:#r-week prior- to operation 

cht arm and lag weakness, waxing Total ecclusion, left Death due to non- 
end waning over 4 days intesnal carotid artery, with hemorrhagic cerebral.” 
retregrade filling of distal ` infarction 
intemal carotid artery 

via collateral arteries 













Compiete recovery 






























servers 1 examples of the types of patients in the present series. arterial lesion responsible for the symptoms and ammen=. 
Case 2.~A €2-vear-old mildly hypertensive man was admitied te able to surgical correction. 
paba OA penin AEREE i Case 5.—A 75-year-old normotensive man was admitted to the: : 
and wared during the next four days. His neurebogic hospital, wit. mild left arm and facial weakness of one day's 
metoh never returned compl etely to normal. ‘Brain sean showed duration. He ‘iad a faint right carotid artery bruit. 2A cholesterol = 
ased perfusion of the entire left cerebral hemisphere ard an embolus was “isualized in his right retinal vessels. Findings from- 
aradi increasec uptake-over the parieto-oceipital area. Supraor- lumbar punctare were normal. Supraorbital Doppler stiidies in 
oppler exeanination indicated bilateral carotid artery steno- “ted stenosi» of the right internal carotid artery. Because the “a 
ndings from lumbar punctare wera normal. There was no degree of weakness gradually increased from mild to moderate ; 
provement in. the fluctuating clinical course with heparin over the nex: three days in spite of heparin anticoagulation, 
sodium antico: agalation administered intravenously. Emergency emergency ca*otid artery angiography was performed, revealing a 
carotid arteriography was performed, revealing a 98% steavsis 98% stenosis at the origin of the right internal carotid artery with 
owi considerable ulceration at the origin of the left internal a polypoid thrombus, xpos i the ees sa ll, floating within 
a carotid. artery (Fig 1). The patient was taken directly te the the lumen of the internal carotid (Fig 2). Emergency right carotid 
o perating room where a left earotid thromboendartere. ctomy was thromboendarzerectomy was performed, without complication and 
performed, with complete resolction of neurologic symptoms. with prompt resolution of the neurologic deficit. 


The were i Poeh plications. This patient san example of stroke in evolution who failed... 

7 to respond ta heparin anticoagulation. In addition to the 
preocclusive stenosis of the internal carotid artery, the 
-pedunculatec thrombus seen on angiograms made surgical 
intervention: argent. 



















































degree. Because the “hot spot” on brain 
elate vith his clinical sean and because ; 





Case 9.-A -year-old normotensive man was admitted to the 
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Fig 1.—Left carotid arteriogram (patient 2), lateral neck view, 
showing 98% stenosis with considerabie ulceration of origin of 
internal carotid artery. 


hospital, with a six-month history of intermittent attacks of left- 
sided hypesthesia. These episodes occurred once or-twice a month 
until the week prior to admission when they began to occur from 5 
to 15 times per day, each time with complete resolution. Findings 
from neurologic examination, static brain sean, and lumbar pune- 
ture were all normal. Supraorbital Doppler examination indicated 
a right internal carotid artery stenosis. Emergency arteriogram 
on the day of admission showed a 95% stenosis of the origin of the 
right internal carotid artery (Fig 3), which became completely 
occluded with slight turning of the head (Fig 4). Emergency right 
carotid thromboendarterectomy was performed, with no complica- 
tions and complete cessation of symptoms. 


This patient is a typical example of crescend» transient 
ischemic attacks. He suddenly became neurologically 
unstable, which prompted us to proceed with the workup on 
an emergency basis. An immediate operation was 
performed when the critical arterial lesion was discov- 
ered. 


1286 Arch Surg—Vol 111, Nov 1976 





Fig 2.—Right carotid arteriogram (patient 5), lateral neck view, 
showing 98% stenosis at origin of internal carotid artery and 
polypoid thrombus (arrow) floating within lumen. 


Case 12.-A 60-year-old normotensive man had the acute onset 
of mght arm clumsiness and weakness while working in his gas 
station. The symptoms fluctuated in severity over a period of 
hours from mild to moderate, sometimes involving the right leg as 
well. When his symptoms failed to disappear after four days, he 
sought medical attention. Physical examination revealed a left 
carotid artery bruit. Supraorbital Doppler stadies indicated a 
stenosis of the left internal carotid artery. Findings from lumbar 
puncture were normal. Because of the fluctuating clinical course, 
emergency carotid arteriograms were performed on the night of 
admission, showing total occlusion of the lefi internal carotid 
artery at its origin (Fig 5), with retrograde filling of the carotid 
siphon via the ophthalmic artery (Fig 6). An seperation was net 
performed, because the vessel was already secluded. Heparin 
anticoagulation was instituted, but, 24 hours dater, the patient 
suddenly developed dense right hemiplegia, aphasia, and coma, 
and died two days later. Death occurred four days after admission 
to the hospital and eight days after the onset. of the neurologic 
symptoms. Postmortem examination showed atherosclerotic oceli- 
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Fig 3.—Right carotid arteriegram (patient 9), lateral neck view, 
showing 95% stenosis of origin of internal carotid artery. 


sion of thesorigis of the left internal carotid artery, with a fres 
thrombus exteneing for only 3 to 4 em distally from the occlasion: 
The. remainder af the internal carotid artery was patent to the 
level of the caretid siphon where it was obstructed by a frest 
thromboembolus. There was an scute infarction of the left cere- 
bral hemisphere. with edema preducing uneal herniation, bat nc 
evidence of hemorrhage. 







This case demonstrates the usual natural history of stroke 
in evolution. This patient’s symptoms and eventual demise 
were probably due to recurrent embolization of thrombotic 
material from the area of internal carotid artery occlusion. 
Had he entered the hospital on the day of onset, his carotid 
artery might kave still been patent. Operation was not 
performed in shis case because the artery was totally 
occluded. However, in retrospect, perhaps operation should 
have been perfermed, because the arteriogram suggested 
and autopsy confirmed that most of the internal carotid 
artery was still patent due to collateral artery flow. The 
“absence of hemorrhage in the area of cerebral infare:ion 
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Fig 4.—Righ carotid arteriogram of patient 9 with head rotated 
slightly for cblique view. Note complete obstruction of internal 
carotid arter” 


eliminates enticoagulation as a contributing factor to his 
death. 


RESULTS 
Angiographic Management 


Carotid agteriography was performed via the transfem- 
oral route, esing the Seldinger technique and rapid film 
changer. In about half of the present series, incomplete 
studies were done in that the procedure was terminated 
once a critical arterial lesion was identified. This means 
that only one carotid artery was injected, but, in all Cases, 
at least two orojections of the neck vessels and ipsilateral 
intracranial vessels were taken. 

For the pu~poses of this report, a critical arterial lesion is 
defined as ors producing a 95% or greater reduction in the 
diameter of the internal carotid artery or one that is 
associated with a thrombus seen on arteriograms to be 
freely floating within the lumen of the vessel. These 
preocclusive and thrombotic lesions are believed to be 
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Fig 5.—Left carotid arteriogram (patient 12), lateral neck view, 
showing complete occlusion of origin of internal ca-otid artery 
(arrow). 


unstable, because of their propensity to become totally 
oeclusive or to embolize. Each of the 11 surgical patients in 
this series had a critical or unstable arterial lesion appro- 
priate to the side of the cerebral symptoms (Table). 


Surgical Management 


The surgical and anesthetic management used in these 
eases, as described in previous publications.‘ includes 
“general anesthesia (halothane) with maintenance of 
normal arterial Pco, and the patient’s blood pressure while 
in the hospital. Our usual practice is to use <n internal 
shunt only in selected patients, namely, those whose 
internal carotid artery backpressure is below 25 mm Hg 
(under conditions of normocarbia and normotension) and 
those who have had a previous cerebral infarczion on the 
side of operation regardless of the level of the backpres- 
sure. In conformity with this policy, a shunt was used in 
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Fig 6.—Left carotid arteriogram (patient 12), lateral neck view, 
showing retrograde filling of carotid siphon (arrow) and most 
proximal extent of filling of internal carotid artery. 


two of the four patients with crescendo transient ischemic 
attacks. because of low backpressure, and in all seven 
patients in the stroke in evolution group, because of 
concerr. for the presence of cerebral infarction (Table). 
Intraoperative arteriograms at the conelusion of each 
operation confirmed a satisfactory technica! result. 


COMMENT 


The vest results of therapeutic carotid artery surgery 
are obtained in patients with transient hemispheric or 
retinal ischemie attacks whose neurologic condition is 
stable. The four patients in the present series with 
crescerdo transient ischemic attacks, although neurologi- 
cally unstable by virtue of an abrupt increase in frequency 
of symotoms, can be included in this group in which nearly 
negligible morbidity and mortality can be expected. On the 
other hand, the surgical mortality for operations 
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Fig 7.—Outline of current pattern of evaluation of patients with cerebrovascular disease, 
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indicating emergency route for patients with acute unstable neurologic deficits. 
















formed to restore flow in a totally occluded carotid reported on by Fisher and Adams," most were sh 
wy during an acute cerebral infarction, as reported by have embolic occlusion of cerebral arteries. A numb 
oint EAO study, is 42%.' This unacceptably higa our patients, as well as those reported by others," ha 
is similar to that reported earlier by Wylie and fresh, soft thrombus present at the carotid artery bifur 
ates and forms the basis for the belief that carotid tion that could easily have dislodged and traveled dos 
operations for acute stroke are contraindicated. stream during the performance of an operation, and this 
vascular surgeons tend to place into the same high- may be as significant a factor as restoration of flow in the 
alegory any patient with a peurvlogie deficit that is production ef hemorrhagic infarction. Nevertheless, ‘the 
pletely reversible, ie, not a bonafide transient occurrence of this complication has been well demonstrated 
ischemic attack. by several authors, including Wylie et al* and Bruetman 
mechanism postulated as responsible for deteriora- and his associates.” However, most of their patients had 
this situation is restoration of flow and pressure acute, profound neurologic deficits, totally occluded carotid 
into a area o” ischemic brain, which converts an anemie arteries, and hypertension. The patients in the. ‘present. 
into a hemorrhagic infarct and eventually into a massive series differ from those in that the deficits were not fixed, - 
hemorrhage into the ares of infarction.’ The evidence for were of only mild to moderate severity, and the arteries. 
this -heory is not incontrovertible. Experimentally, it is operated on were not completely occluded. In addition, 
ble tc produce hemorrhagic infarction by reestablish- blood pressure in our series was carefully monitored and 
Wri ir an ooo mi iddle cerebral artery, but w controlled in the perioperative period. ; 

Most published series of carotid endarterectomy have 
reported a higher morbidity and mortality when oper- 
ations were performed within the first few days of acute — 
stroke compared to patients with asymptomatic stenosis or 
transient ischemic attacks.'"* As noted earlier, most of the 
operative deaths in the Joint EAO study were in patients = 
with profound neurologic deficits. The pathologie correlate 

dion nto : a | hechibshadio: one"...isa myth. a of acute stroke is acute cerebral infaretion, and, in general, 
lof the factors involved i in the development the more extensive the infarction, the worse the clinical 
agic cerebral infarction are not known, it can stroke. Except for our one nonsurgical patient who died of 
y cerehital embolization with or without anemic cerebral infarction, we do not know the pathologic - 
= process respensib! e for the symptoms in any of our 
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: en and total resolution postoper tively suggest th 
infarction had not occurred, or, if it had, it was small. Mos 



























































into a group called acute or frank stroke; Sundt et al’* did 
list neurologically unstable patients separately and had a 
10% morbidity and mortality, as compared to 1% to 2% for 
-stable patients. Therefore, even though all of our patients 
had a dramatic recovery after surgery, we believe the risk 
of operation in these circumstances is higher than in 
patients who are neurologically stable. However, the risk of 
not operating i is even greater. The natural history of stroke 
“ in evolution was reported by Millikan" -20 in 1972. In 
_ 204 consecutive cases, 69% became hemiparetic, 5% mono- 
paretic, 14% died, and only 12% returned to normal by 14 
days after the onset of symptoms. Millikan has s-ated that 
patients with stroke in evolution should undergo emer- 
gency evaluation and operation in an erort i to alter the 
ismal prognosis of progressing stroke.'7'?*" 

~The primary objective of treatment in osteitis such as 
these is the prevention of cerebral infarction or the 
worsening ‘of infarction after the pathologic process 
begins. The timing of surgical intervention, when appro- 
priate, js of utmost importance, since the very nature of 
progressing stroke allows only a limited amount of time in 
hich to make initial observations and start zreatment. 
st neurologists and vascular surgeons are reluctant to 
ject neurologically unstable patients to angiography for 
r of exacerbating the neurologic deficit. However, in 
oint EAO study, four-vessel cerebral angiography in 
4,748 patients had a grave complication (stroke) rate of 
.5% overall and only 1% in patients with severe neurologic 
it Most of these procedures were done by direct 
tid artery puncture or retrograde brachial injection or 
theterization. Complications in the former were related 
advanced disease in the vessel close to the site of 
puncture and in the latter to the number of injections and 
total amount of contrast material used.'* In addition, the 
era of the Joint EAO study was early in the experience of 
most of the participating arteriographers, and many 
complications can be attributed to this factor. Current 
ngiographic technique in our institution involves trans- 
‘emoral or transaxillary retrograde catheterization and 
lective carotid injections, using small catheters and small 
amounts of contrast medium. Vertebral and arch injections 
are no longer done routinely. None of our patients suffered 
any complication from arteriography. It appears, there- 
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“of the reports, however, have placed patients such as ours — 











t carefully performed, selective cartid arterio o 
is safe in patients e an unstable Teologie 


; status. 


We believët that patients with evolving stoke i orwaxing 


and waning deficits should be immediately anticoagulated © 


while their workup is in progress. Although there are few.. 
controlled studies on this problem, Baker et al* have 

reported data indicating a notable reduction. in the pro- 

gression of infarction 7 

compared to the control group. For patients “with crescendo 

transient ischemic attacks, we prefer to administer. anti- 
platelet aggregating drugs, such as aspirin Hemorrhagic: 
complications from angiography and surgery have not 

oecurred in our series, nor has intracerebral hemorrhage 
developed as a complication of anticoagulation. 

Based on our experience with the 12 patients herein 
reported, we believe that an aggressive diagnostic 
approach should be taken in patients whose neurologic | 
status is rapidly changing or is atypical and not readily” 
explained. This includes patients with, as defined earlier, | 
stroke in evolution, waxing and waning neurologic deficit, 
and crescendo transient ischemic attacks. Figure 7 outlines 
our pattern for evaluating cases of cerebrovascular disease. 
and indicates the approach for a patient with neurologic 
instability in whom the diagnostic workup should proceed 
on an urgent basis. Lumbar puncture, brain scan (static 
and flow), supraorbital directional Doppler'studies, oculop- 
neumoplethysmographic and EEG studies may be included, 
but the decision for arteriography should be based. 
primarily on the clinical course. If a critical, unstable’. 
arterial lesion is found, emergency carotid bifurcation 
endarterectomy should be performed. If 2 noncorrectable 
or a noncritical lesion is identified, heparim anticoagulation S 
should be continued. ; 

We do not advocate angiography or operation in patients 
with severe fixed neurologic deficits, especially when 
associated with depressed levels of consciousness. Presum- 
ably cerebral infarction has already occurred in these 
individuals. Neither do we advocate operations to reestab- 
lish flow in a totally occluded interna! carotid artery, 
whether or not there are symptoms of cerebrovascular 
insufficiency. However, in a patient with neurologic insta- 
bility, a recent occlusion, and a clearly patent distal 
internal carotid artery, emergency operation should ` 
perhaps be considered in order to prevent subsequent . 
embolization. 
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Jest Taowpson, MI), Dallas: I agree with the authors that these 
netaating ceficits present a real problem and I wish to add a 
rd of curtion. 

We have tried all approaches with all types of results. In other 
rds, ws have used nonsurgical measures such as heparin and 
had sucess and:disaster. Likewise, we have used endarterec- 
y te treaz fluctuating deficits, again with success and disaster. 
t general, if the deficit is miki and the lesion is very severe, then I 
kink emergency endarterectomy is justified, and I carry it out 
m time tatime. However, in the absence of a reliable method to 
tinguish between cerebral infarction and reversible ischemia 
| ieferction, the results are unpredictable. Either with a 
stunt or witi a high stump pressure, strokes may occur. We are 
till in the dark about many aspects of cerebral cellular metabo- 
as affec'ed by drugs, anesthesia, blood pressure changes, and 
s, and, when a stroke occurs during operation on a fluctuating 
deficit, we may have no good explanation as to why it 


ALODE PERRY, MD, Seattle: The critical question is, has an 
infarct: sapervened? At present, we have imperfect means of 
termining that. 

everal years ago, we embarked on a study to see if there might 
ubstances liberated into the spinal fluid that would mark cell 
th, We boked at transaminases, creatinine phosphokinase, 
Gas, yamine butyric acid, ard other things. 

because of its close association with electrophysio- 
ty and also because of the ease of spectrophetometric 
icn, might be a useful substance in this regard. We 
ake in a series of dogs, and, at that time, found a definite 
glutamine concentration in these animals. However, 
standare deviation was quite wide. 

‘We ‘suosequently determined in our laboratory the normal 
nal rae glutamine value by ebesining samples from people 











laboratory, x with an average of about 25 mg/100 ml. 
‘We lcokedat a group of patients with brain damage undergoing 
euroscrgiced operatiens and indeed found elevations of the 


We extended this to a group of patients with stroke and again 
found significant. elevations of the spinal fluid glutamine level. 
og fortunate y, our sample was quite small. A concomitent group 
Of six. patients with transient ischemic attacks were examined, 
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mportance af ischemic damage to small veieh i in experi- i 
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and there was no elevation of the glutamine level in these patien 
This obviously is not the final test, but we would hope that such 
data would lead us to find some marker to tell us when infa ; 
supervenes, ; : 

H, M. Lee, MD, Richmond, Va: For the same. reason, we 
reviewed our experiments, which were comprised of the Veterans 
Administration population, the uptown Richmond population, and ; 
the university population over the last six years. : 

The only difference between Dr Goldstone’s patient population 
and ours is that the majority of our patients have nonsignificant 
stenotic lesions rather than ulcerations, and we speculate that we 
are not going to change the hemodynamics of this significantly, 
other than during the surgical insult, therefore perhaps lespenifig 
the so-called red infarct problem. 

The kind of results that we experienced are shown below: 





No. of Morbidity, Mortality 
Group Days Patients No, (%) No. (%) 
A 1-13 36 2 (5.6) 2600 
B 14-28 22 1 (4.5) 0 
c 30 69 2 (2.9) 1 aa 


The differences between these three groups are not statistically 
significant (P = .1) whether or not one waits a long period from 
the time of the acute event. To us, this seems to indicate that ifone 
waits 14 days or so, the results may be better. k 
All in all, our feeling was that, after reading the literature, our 
results surprisingly enough were not as bad as we had thought. 
Dr Gotpstone: We had practiced just that for a number of 
years. Initially in this series, we were backed into a few of these 
cases because the neurologists presented us with arteriograms 
showing a thrombus in association with a preocclusive lesion, and 
we were more or less faced with the prospect of having to do 
something. Based on our favorable experience, we think this entire ; 
problem sħould be reexamined. a5 
We agree with Dr Thompson that the unpredictability of the : 
outcome is the thing that we all need to explore, and I think 
studies such as that by Dr Perry and a reawakening of interest 
may allow us to better find which patients have in fact had 
cerebral infarction. 
I hope this presentation will stimulate more interest-in this area 
and perhaps bring about a more clear conception of when it is safe 
to operate-on these patients. 
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“DESCRIPTION: SURGICEL Absorbable. Hemc- 
stat is a chemically-sterilized, absorbable 
knitted fabric prepared by the controlled oxi- 


dation of regenerated cellulose. The fabric is. 


white with a pale yellow cast and has a faint, 
caramel-like aroma. {tis strong and can be 
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sutured o~ cut without fraying. it is stable and 
can be stored at controlled room temper- 
ature. A slight discoloration may occur with 
age, but this does not affect performance. 


ACTIONS: The mechanism of action whereby 
SURGICEL accelerates clotting is not com- 
pletely understood, but it appears to be a 
physical effect rather than any alteration of 
the normal physiologic clotting mechanism: 
After SURGICEL Absorbable Hemostat has 
been saturated with blood, it swells into a 
brownish or black gelatinous mass which aids 
in the formation of a clot, thereby serving as 
a hemostatic adjunct in the contro! of local 
hemorrhege. When used properly in minimal 
amounts, SURGICEL is absorbed from the 
sites of implantation with practically no tissue 
reaction. Absorption depends upon several 
factors including the amount used, degree of 
saturation with blood, and the tissue bed. 


INDICATIONS: SURGICEL Absorbable Hemo- 
stat (oxicized regenerated cellulose) is used 
adjunctivaly in surgical procedures to assist 
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be used in this manner unless itis to be re 
moved after hemostasis is achieved. _ i 
SURGICEL should not Be used for implan 
tation in bone defects, such as fractures 
since there is a possibility of interferenci 
with callus formation and a theoretical chanc 
of cyst formation. : 
When SURGICEL is used to help achiev 
hemostasis around the spinal cord in lam 
inectomies, or around the optic. nerve ar 
chiasm, it must always be removed afte 
hemostasis is achieved since it will swell an 
could exert unwanted pressure. 
SURGICEL should not be used to contre 
hemorrhage from large arteries. eee 
SURGICEL should not be used on. nor 
hemorrhagic serous oozing surfaces, sinc 
body fluids other than whole blood, such a 
serum, do not react with SURGICEL to prt 
duce satisfactory hemostatic effect. i 


WARNINGS: SURGICEL Absorbable Hemost: 
is supplied: sterile and: should not -be auk 
claved because autoclaving causes physici 
breakdown of the product. 


< -SURGICEL is not. intended as a substitut 
for careful surgery and the proper use « 
“sutures and ligatures. © 
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‘wound without drainage may lead to comp! 


cations and should be avoided. oak 
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when it is appliec dry; therefore it 

donot se moistened with water or saline. 
SURGICEL should not oe impregnated with 
antlinfective agents or with other materials 
such. as bufering or hemostatic substances. 
Its hemostatic effect is not enhanced by the 
addition cf thrombin, the activity of which is 
destroyed by the low pH of the product. 
Although SURGICEL Absorbable Hemostat 
may be left. in situ wher necessary, it is ad- 
visable fo remove it cnce hemostasis is 
achieved... it.must always be removed from 
the site of application after use in larninec- 
tomy. procedurës and frem foramina in bone 
when hemostasis is obtained. This is because 
SURGICEL, by swelling, may cause nerve 
damage by pressure in a bony confine. Pa- 
ralysis hes been reported when used around 
the spinal cord, ‘particularly in surgery for 
rmiated intervertebral cise. 





PRECAUTIONS: Use only as much SURGICEL 
Sbsorbabie Hemostat as is necessary for he- 
Nostasis, helding it in place until bleedin 
stops. Remove- any excess before. surgica 
closure im order to facilitate absorption and 
ninimize the possibility of foreign body 
‘eaction. : 

SURGICEL ‘should: Be applied loosely 
against the. bleeding surface. Wadding or 
jacking. should be avoided. especially within 
igid cavities, where swelling nay interfere 
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Rapid and complète absorption with 
virtually no tissue reaction when used 
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completely absorbable from sites of ~ 

implantation after it has become z 
gelatinous mass that aids inthe 
formation of a clot. 


. ` Convenient to use. SURGICEL © 
= Absorbable Hemostat requires no adai- 
ona! hemostatic preparation; it is ready ‘or 

use directly from tne vial. When exposed 
to blood, it adheres readily to tissues but™ 


emperature 


with normal function or possibily cause 
necrosis. 

In urological procedures, minimal amounts 
of SURGICEL snould be used and care must 
be exercised to prevent plugging of the 
urethra, ureter or a catheter by dislodged 
portions of the product, 

Since absorption of SURGICEL could be pre- 
vented in cherrically cauterized areas, its use 
should no: be preceded by application of sil- 
ver nitrate or aay other escharotic chemicals. 

If SURGICELAs used temporarily to line the 
cavity of targe open wounds, it should be 
placed so as rot to overlap the skin edges. 
it should also te removed from open wounds 
by forceps or ty irrigation with sterile water 
or saline soluticn after bleeding has stopped. 

Precautions should be taken in otorhino- 
laryngologie surgery to assure that none of 
the mater al is aspirated by the patient. (Ex- 
amples: controding hemorrhage after tonsil- 
lectomy and controlling epistaxis.) 

Care should be taken not to apply SURGI- 
CEL too tghtly when it is used as a wrap 
during vascular surgery (see “ADVERSE 
REACTIONS” section). 
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SURGICEL Absorbable Hemostat is a’valuable _ 
adjunct in the control of small-vessel bleeding whe 
ligacion or other conventional methods of co 
are impractical or ineffective. l 












































surgery. Although-it hasinoť been established: 
that the stenosis was directly related. to the 
use of SURGICEL, it is important t be ca 

tious and-avoid applying the material tightly. 
as a wrapping. j i 

Possible prolongation of drainage In cho- 
lecystectomies and difficulty passing urine. 
per urethra after prostatectomy have been: 
reported. There has been one report of a 
biocked ureter after kidney resection, in 
which postoperative catheterization was 
required. 

Occasional reports of “burning” and ae 
ing” sensations and sneezing when SURG 
CEL has been used as packing in epistaxis, 
are believed due to the low pH of the product. 

Burning has been reported when SURGI- 
CEL was applied after nasal polyp removal 
and after hemorrhoidectomy. Headache, burn- 
ing, stinging, and sneezing in epistaxis and 
other rhinological procedures, and stinging 
when SURGICEL was applied on surface 
wounds (varicose ulcerations, dermabrasions, 
and donor sites) also have been reported. 
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A fohmrenalchsren Company 
New Brunswick, New Jersey 08903. = 

























































` William K. Ehrenfeld, MD, Edwin J. Wylie, MD 


oe ‘The atedogiäphi diagnosis of spontaneous, nontraumatic 
dissection of the internal carotid artery was made in 19 patients 
' nfirmed at operation in ten. The tapered narrowing 
In or about the carotid bulb and ending at the bony 
4 consistent finding. Four patients had associated 
aneurysm ‘formation. All but one patient developed an acute 
hemispheric neurologic deficit as the initial symptom. The deficit 
was transient in ten and prolonged in eight. The dissection 
iccurred in the outer layers of the media. None of the surgical 
specimens showed atherosclerosis. Surgical methods of man- 
included ‘segmental resection and grafting, thrombec- 
intimectomy, dilation, and simple ligation. Consid- 
vement of luminal diameter occurred in six of seven 
whose arteries were left undisturbed. 
Surg 111:1294-1301, 1976) 





jpontaneous dissection of the internal carotid artery has 
Ò been considered a rare cause of cerebrovascular 
nsufficiency, and the literature describing this condition 
is seanty.'* Our own experience suggests that this clinico- 
pos eventi is more common than RER had been 


clinical évent in all patients was tke sudden 
appearance of a _ neurologic deficit appropriate to the ipsilateral 
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Spontaneous Dissection 
of the Internal Carotid Artery 


cerebra! hemisphere. The distribution of symptoms in ‘these S 
patients is shown below: ; 


Symptom Ne. of Patient: 





Completed stroke 8 

Transient ischemic attacks 10 
Paresis 7 
Monocular blindness 4 
Aphasia 3 

Neck pain and headache 1 












In ten patients, the deficit was transient and: disappeared _ 
intervals varying from two minutes to 36 hours. Deficits persis 
ing beyond this period were categorized as completed strokes a 
occurred in eight patients. Neurologic impairment in th 
patients was permanent and cleared within two months in t 
remaining five. Five patients had transient ischemic attacks after 
the initial episode, presumably caused by embolization or intermit- 
tently decreased cerebral perfusion. l 
Ipsilateral headache was associated with the initial episode in» 
three patients. Prolonged neck pain and tenderness adjacent to 
the angle of the mandible was described by two patients. Severe: 
headache and localized cervical tenderness was the only complaint. 
described by one patient. Abnormal vascular findings in the neck. 
were confined to high ipsilateral cervical bruits in five patients of 
whom three also had contralateral bruits. These three patients 
were subsequently found to have fibromuscular dysplasia of the 
contralateral internal carotid artery. . 
No patient gave a history of recent or past cervical trau A 
unusual head position or movement aaa the onset as 






has taken birth control pills. 
ARTERIOGRAPHY 





y pa k 
ae der b to visualize the narrow tum n in n the zone. sol dissec- ; 
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Fig 1 —Left, Lateral view of left carotid artery, 





showing tepered narrowing of the cervical portion consistent with “string” sign 





(arrows): Artery in intracranial portion is reexpanded. Patient had one sudden episode of right arm and leg weakness, associated 
with headache and left neck pain persisting for three hours. Center, Anteroposterior view showing dissection limited to cervical 
left'irternai carotid artery (arrows). Right, Lateral view of left carotid artery two months later, showing normal lumen. Patient 


given aspirin, and no operation performed. 


tion, In four patients, the narrowed segment involved enly 
a portion of the extracranial internal carotid artery In 
‘four patients, localized zones of arterial dilation were seen 
and were interpreted as true or false aneurysms (Fig 2. In 
all patients, the internal carotid artery within the bony 
-canal and beyond showed a normal caliber. 

_ In three of the patients with a more localized dissection, 
arteriographic irregularities consistent with a diagnos of 
fibromuseular dysplasia were observed in the contralataral 
internal carotid artery (Fig 3 and 4). These arteries oten 
showed the elongation and tortuosity seen in fibroraus- 
cular dysplasia. 

In five of the 16 patients without evidence of fibroraus- 
cular dysplasia, the contralateral common and inte-nal 
carotid arteries showed a uniform 10% to 20% cylindrical 
dilation with elongation and tortuosity, suggesting same 
form of generalized arterial ectasia. 

None of the arteriozrams showed arterial irregularities 
consistent with atheroszlerosis. Embolic occlusion of 
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branches of the middle cerebral artery was seen in three 
patients. 


SURGICAL AND PATHOLOGIC FINDINGS 


The area of the dissecting aneurysm was visualized at 
operation in ten patients. The consistent finding was a 
sharply demarcated transition between the normal color 
and size of the internal carotid artery and the dark blue 
discoloration and moderate cylindrical dilation in the 
dissected segment (Fig 5). In four patients, the distal level 
of the dissection could be visualized. In the other six, the 
dissection extended beyond the limit of surgical accessibil- 
ity. In three patients in whom the artery was opened at the 
proximal point of dissection, a short vertical intimal rent 
was visible. A portion or all of the dissected arterial 
segment was removed in four patients. In each of these, 
the characteristic double lumen was demonstrated with the 
outer lumen filled with thrombus. The microscopical 
findings in each of these specimens showed similar abnor- 
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Fig 2.—Left, Lateral view of right carotid artery, showing irregularity in middie of elongated cervical internal carotid artery (arrow). On 





anteroposterior projection, this was shown to be a coil. Center, Lateral view of left cervical carotid artery, showing aneurysm of middle 
of artery (arrow) just beyond coiled area. Note adjacent distal carotid narrowing that was shown at surgical exploration to be caused by 
dissection. Right, Anteroposterior view of left internal carotid artery. Note typical narrowing of cervical internal carotid artery (arrow), 


with normal caliber of artery in bony canal. 


malities. The dissection occurred in the outer layers of the 
media. The smooth muscle cells were widely separated and 
decreased in total number. Elastic tissue was decreased, 
and the internal elastic membranes were degenerated and 
fragmented (Fig 6). Mucopolysaccharide stains demon- 
strated a striking deposition of mucoid substance. None of 
the specimens showed atherosclerosis. 


SURGICAL MANAGEMENT 


Early in our experience, we believed that, if technically 
feasible, some form of surgical management was probably 
desirable for all patients with internal carotid artery 
dissection. This opinion was supported by serial arterio- 
grams in a patient seen early in this series whose original 
stenosis progressed to total occlusion in the month between 
his first arteriogram at another hospital and Lis second 
arteriogram at our hospital. Three subsequent patients 
with dissection localized to the surgically accessitle portion 
of the internal carotid artery underwent arterial resection 
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with vein graft replacement. Fenestration and obliteration 
of the false lumen is accomplished by this technique. One of 
these three patients postoperatively developed a stroke 
caused by graft occlusion, but has subsequently recov- 
ered. 

Graduated, intraluminal dilation was performed in one 
patient with a short zone of dissection to which access at 
only the proximal level of dissection was possible. Removal 
of the mural thrombus along with the inner core was 
attempted in two patients, with the use of a balloon 
catheter passed within the inner lumen to the base of the 
skull and withdrawn with the balloon inflated. In one of 
these patients, the postoperative arteriogram showed an 
apparently normal arterial lumen (Fig 7). In the other, an 
operative arteriogram (performed with the preximal oc- 
cluding clamps in place and with slow injection of contrast 
solution) showed numerous, irregular defects in the carotid 
lumen, suggesting retained intimal fragments (Fig 8). 
Because of our concern about possible later embolization 
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Fig 3.—Left, Lateral view of right internal carotid artery showing changes consistent with fibromuscular dysplasia (arrow). 
Canter Anteroposterior view of right carotid artery, shewing characteriscic beaded appearance of fibromuscular dysplasia 
(arrow. Right, Lateral view of left carotid artery, showing almost completeecclusion at midportion of cervical internal carotid 
aftery arrow), Tris film obtained shortly after patient Fad right-sided neurologic deficit with persistent hemiparesis for 48 
heurs. Surgical exploration carried out two weeks larer (9/75), and dissection was found. Exposure of distal limits of 
dissection was impossible, and. since stump pressure was only 35 mm Hg, neck incision was closed without further attempt 


te revescularize. 


and our recording of a carotid stump pressure in excess of 
65 mra Hg, the artery was ligated. No postoperative 
“neurologic complications occurred. Carotid artery gazion 
‘was. performed witheut complication on one acditienal 
paten: with recurrent transient ischemic attacks. mural 
thremous, and a high stump pressure. Operatien was 
lim tec to.exploratien alone in three patients with lengthy 
dissections who were found to have low or marginal stump 
pressures (ess than 65 mm Hg). 

~The patent dissected artery was left undisturbec in 
seven patients. Three of these patients underwent anly 
exploration, and feur were not operated on. None of these 
pat.enzs has had further neurologie symptoms, with follow- 
up veriods varying from two months to three years (awer- 
age, ten menths), A second arteriogram has been ebtained 
in six of these patients from two to 16 months after the 
original study. One study showed progression to total 
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occlusioa. The carotid luminal diameter had increased to 
essentially near-normal caliber in five patients. 


COMMENT 


The fist report of apparently spontaneous disseetion.of 
the internal carotid artery was presented by Anderson and 
Schechter’ in 1959, and ten additional patients have been 
reportec subsequently.’ All patients had developed 
strokes. Seven were fatal, and the diagnosis was confirmed 
by or based on autopsy findings. In 1970, we alluded to two 
of the cases in the current series.” 

The pathologic findings in the four patients in our series 
in whora tissue was available for study were similar to 
findings in the other reports. Following a break in the 
intima, the dissection progressed in a cleavage plane not 
present jn a normal artery and deep within the media, The 
dissectien may extend into the zone between the media and 
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Fig 4.—Left, Postoperative right carotid arteriogram of patient in 
Fig 3 after graduated intraluminal dilation for fibromuscular 
dysplasia. Right, Lateral view of left carotid artery obtained four 
months later. Note wide patency of vessel and residual irregular- 
ities consistent with fibromuscular dysplasia (arrow). 


Fig 5.—Top, Cross-sectional views of resected specimen, 
showing area of dissection within deep layers of arterial wall. 
Bottom left, Operative photograph of dissection at surgery. 
Rubber sling is around internal carotid bulb. Dissecting aneurysm 
seen as zone of discoloration beginning adjacent to level of 
crossing of hypoglossal nerve. Bottom right, Resectec specimen. 
Defect bridged by interposition vein graft. 


Fig 6.—Microscopical view of resected specimen shown in Fig 7. internal elastic membrane degenerated and 
fragmented (arrow). Smooth muscle celis decreased in total number and widely separated. 





Fig 7.—Left, Lateral view of left internal carotid artery of 11-year- 
oid boy, showing tapered narrowing consistent with intramural 
dissecticn. Right, Postoperative arteriogram showing wide 
patency of carotid vessel in this patient who underwent throm- 
bectomy by balloon catheter withdrawal. 





Figa.—Left Lateral view of left carotid artery, showing taper2d narrowing of cervical internal carotid consistent with dissection. Patient 
had right-hand weakness and aphasia that fasted 35 minutes. Center, Lateral view of same internal carotid three weeks later, showing 
‘increased laminal diameter. After arteriogram, balloon catheter thrombectomy attempted. Right, Operative arteriogram after thrombec- 
‘tomy, showsng irregularities interpreted as retained fragments of intima and thrombus. Because of stump pressure well in excess of 65 
mim Hg, artary ligated, and patient had no postoperative neurologic sequelae. In retrospect, no surgical procedure should have been 
-attempted efter second (center) arteriogram showed artericgraphic improvement. 


















R en artery, the shorter length of the disséetioù 
suggests a variant of the observed pathologic changes. 
Sine  garotid fibromuscular dysplasia is Hena bilateral, 





































issection oe The generally accepted contraindication 
su gical revascularization for patients with acute 
okes would-also apply to patients who have developed a 
substantial neurologic deficit as a result of the sudden 
narrowing of the arterial lumen. 

‘Subsequent embolization is a potential threat because of 
clotted blood. present in the wall of the artery exposed to 
the arterial lumen at the site of the proximal intimal rent 
o present. asa mural thrombus within the true lumen. We 
lieve resection and graft replacement is indicated in 
patients whose dissected segment is totaly acces- 
al d ehose original neurologic deficit was brief. 





“Anderson R, Schechter M: A case of spontaneous dissecting aneurysm 
he internal carotid artery. J Neurol Neurosurg Psychiatry, 22:195-201, 


i Brice JG; Crompton MR: Spontaneous dissecting aneurysms of the 
cervical internal carotid artery. Br Med J 2:790-792, 1964. 

3, Bostrom K, Liliequist B: Primary dissecting aneurysm of the extra- 
-eranial part of the internal carotid and vertebral arteries. Newrelogy 17:179- 
186, 1967. 

A Tliegaist B: The roentgenologic appearance of spontaneous dissecting 





onn W. Smitu, MD, Omaha: One of my patients, a 43-year-old 
man, had the sudden onset of left hemiparesis, without pain in 
he face. or neck. One week later, the arteriograms demonstrated 
hat in the vertebral artery there were changes that looked like 
romuscular dysplasia. In the midsection of the lef: internal 
itid artery, there was. an irregular abnormal area that was not 
characteristic of fibromuscular disease, but it con‘irms just 
t Dr Wylie was saying. The films of her right carotid artery 
lemonstrated the long thin artery all the way from the normal 
‘earotid bulb up to the base of the skull. We treated her with 
anticoagulants only: She had 'pomplete return of neurologic fune- 
-tion in six weeks. 

_ The arteriograms taken two months after the first on2s demon- 
trated that the internal carotid on the right was back to normal 
; and no longer irregular. This was easier to see on the lateral 
film and. certainly corresponds to.Dr.Wylie’s description. These 
findings confirm the authors’ thesis. 
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eae tients, ‘these episodes are presumably camel by emboliza- 
tion. If adequate collateral blood supply to the ipsilateral 


cerebral hemisphere i is evident and if the distal end of the: 


-dissection is surgically inaccessible, simple ligation of the 


involved proximal internal carotid artery may be appro- 
priate. Our own experience with arterial ligation in these 
and other patients with inaccessible embolizing lesions 
suggests that a carotid stump pressure in excess of 65 mm., 
Hg indicates adequate collateral blood flow. This determi-. 
nation can be made preoperatively with reasonable ac- 
curacy by ocular pneumoplethysmography performed ; 
during digital occlusion of the common carotid- artery.. = 

The possibility of the retention of intraluminal blood clot 
or loosely attached intimal fragments after instrumental 
dilation or thrombectomy by withdrawal of a balloon | 
catheter suggests that neither of these techniques is : 
applicable except under unusual circumstances. 

Spontaneous dissection of the internal carotid artery’ 
may be more frequent than originally assumed, especially 
since we know that many younger patients can undergo: 
occlusion of one carotid artery, without associated neuro- 
logic changes. Arteriographic study, therefore, would not _ 
be done. In fact, the true diagnosis in several of the | 
patients in this series was overlooked at the time of their i 
original arteriograms. ; 
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Discussion 


Cuaries D. Harner, MD, Cincinnati: We are indebted to Drs 
Wylie and Ehrenfeld for focusing our attention on this relatively ; 
rare but important problem of spontaneous dissection of the 
extracranial internal carotid artery. Some of these lesions ean be — 
treated quite easily. However, others are managed with consid: 
erable difficulty and, I might add, with serious apprehenaion on 
the part of the surgeon. ea 

A dissection of the internal carotid artery avith a. | 
angiographic appearance, muchas Dr Wylie has describe 
lesion easily managed by reseetion and vein graft replace 

On the other hand, a lesion at a high level at the base of the sku 
represents a much more ominous and difficult surgical challengs 
One of my patients had such a lesion. There was dissection with 
aneurysmal dilation and almost complete oeclusien very-close to 
where the internal carotid artery enters. the bony canal. 

This patient experienced a lateralizing transient hemiplegia. 
Then later, during the. angiographic bees he developed 













z Spontaneous Dissection Eirenteid & “Wylie 



























s when there was a slight dr 
een virtually impossible to perfo- 
g an operative correction. 





cision, gave him general endotracheal anesthesia, aad placed 
m in such a position so that the neck was extended en a 
neurosurgical headrest. In this way, we obtained maximal expo- 
re, 
Jaring the procedare, the hypoglossal nerve was well mobikzed, 
-digastris muscle was divided, the bony styloid -precess was 
removed, and it was just barely possible to place a smal! vascular 
p between the lesion and the base of the skull. 
The artery was resected, and the vein graft was placed extand- 
g up to the distal anastomosis at the base of the skult I might 
that this was quite a-diffieult anastomosis because of the short 
rotid stump and the difficulty with exposure. 
In the resected specimen, there was aneurysmal dilation, throm- 
„and a double lumen. The postoperative angiogram shewed 
d intracranial filling. Two years postoperatively, the patieat is 
well, 
YLir Barker, MD. Los Angeles: This is an interesting prob- 
m,and we think we have seen a very similar thing. In fact. we 
sented a series of some 14 or 15 cases several years age showing 
s lesion. The lesions were identical, with the exceptien of the 
case thet Dr Wylie showed with the long slim tapering. 
yew, contrary to Dr Wylie’s thoughts about this, we had 
ight these cases were all:related to trauma because we had 
nm these patients shortly after they had had mild but very 
dramatic episodes of trauma. For instance, one woman when she 
v her head back in preparation for serving a tennis: ball felt 
thing ir her neck. Shortly thereafter, she felt something in 
Enees and came in to us with an acute lesion with a thrombesis, 
other young man liad thrown his head back during a volleyball 
and lost consciousness. He also came in to us with this type 
ion: 
believed we had excluded fibromuscular hyperplasia es a 
or all these lesions, but I cannot be sure, since we have not 
vered specimens in all of these cases. 
ur surgical results have rot been particularly good, because 
of these lesions: have extended right up to the base of the 

























Beahrs, MD (p 354). 


fifth paragraph should have read 
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- persistence of dilation with clot in the main line that can caus 


CORRECTION 


Hypocalcemia, not Hypercalcemia.—Ir. the discussion of the article, “Primary Diffuse 
Microscopical Hyperplasia of the Paratk yroid Glands: Sergical Importance,” published in 
the April ARCHIVES (111:348-354, 1976% an error appeared in the comments by Oliver 


The last sentence of the fourth paragraph should hav« read “Eight of 198 patients had 
temporary hypocalcemia; none had permanent hypocal-emia.” The last sentence of the 
“Of these patierts, 13% 
hypocalcemia for which treatment is required.” 




























skull. We think there is an important role for elective occlusion o 
the vesel if stenosis is not the problem so much as is 


embolizacion. ; Boe 
Dr War: I want to thank Dr Smith for adding his own patien 
It appea:s to fit into the group we have presented. < LenS 
Dr Hefner used the word “rare” in his comments. on thi 
syndrome; I wonder if this may be much more common than w 
have fornerly suspected. Certainly many patients in t 
group car undergo total oeclusion-of one carotid artery 
symptoms and thus never come to study. In addition, 
patients-n whom the original dissection led to oéelusio id 
arteriogram was performed, it seems highly likely that an 
neous di-gnosis of atherosclerotic thrombosis could ofter 
been maee. In fact, we know of one young female patient W 
stroke ane an arteriogram characteristic of dissection f 
an attorrey was able to convince a jury that thrombosis 
because she had been taking an oral contraceptive. Finally, 
collectior: of 19 cases from a single vascular service suggests t 
this may be a relatively common occurrence. e : 
Dr Barter alluded to the more recognized syndrome ef carotid 
dissectiox after trauma. We have seen a number of such patients, 
but in the series reported here we were unable to elicit. an 
of traums, however remote. Be 
We have discussed the role of proximal ligation in the paper, and — 
I will not comment further at this time, except to suggest that the 
stump pressure should probably exceed 65 mm Hg before this is. 
undertaken. The value 50 mm Hg used to determine the need for 
shunting during carotid operation probably is applicable only. t 
operating room conditions where the patient is under a general 
anesthesia and the period of carotid occlusion is short. oe 
I suspe*t that we can leave most patients with dissection 
carotid arcery alone. It appears that a substantial number 
patients ‘vill develop a normal arterial lumen in time. Non 
have dons so have developed further neurologic sympto 
earlier years, we attempted the type of operation that Dr. fafn 
has described for other high carotid lesions. We split the vertie 
ramus of žhe mandible to gain access to the carotid artery at t 
level of the bony foramen. We were still unable to develop com- 
fortable exposure for an adequate grafting operation: At this 
time, I suzpect the patient will fare better if this type of operation 
is not attempted. oe ae 

















now have permanent 
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blem of postoperative emesis — 
ften within 15 minutes after administration. 
A chemically unique, non-phenothiazine 
antiemet c, Emete-con has been shown te be 
quivalent in efficacy to prochlorperazine and 
nificantly more effective than thiethylperazine 
ouble-blind studies!” It is well-tolerated 


istical y cause respiratory depression or 
potentiate CNS depressants. 





BRIEF SUMMARY OF PRESCRIBING INFORMATION ; 
EMETE-CON® (benzquinamide HCH IM/IV ; : 
CONTEAINDICATIONS. Contraindicated in individuals who have 
demons:rated hypersensitivity to the drug. ; 
WARNENGS. Use in Pregnancy. No teratogenic effects of benzquina- 
mide were demonstrated in reproduction studies in chick ë 5 ; 
mice, ræs and rabbits. The relevance of these data to the humanis Hote 
known. However, safe use of this drug in pregnaney has not been” 
establismed and its use in pregnancy is not recommended. i 

Use iw Children. As the data available at present are insufficient 
to estalzish proper dosage in children, use in children is hot 
recomirended. 

Intravenous use. Sudden increase in blood pressure and tratisi 
arrhythwiias (premature ventricular and auricular contractions) 
have bein reported following intravenous administration of benz- 
guinamude. Until a more predictable pattern of the effect of intra 
venous senzquinamide has been established, the intramuscular: ; 
route ofadministration is considered preferabie. The intravenous. 
route sksuld be restricted to patients without cardiovascular disez 
and reca@iving no pre-anesthetic and/or concomitant cardiovascu- 
lar drugs. f th 
PRECA.FTIONS. Benzquinamide, like other antiemetics, may mask. | 
signs of averdosage of toxic drugs or may obscure diagnosis of such 
conditics as intestinal obstruction and brain tumor. aTa ATRE 
ADVERSE REACTIONS. Drowsiness appears to be the mast coins 
mon rezstion. One case of pronounced allergic reaction has bée 
encountsred, characterized by pyrexia and urticaria, 
System d j 

Auto © Nervous System: Dry mouth, shivering, sweating, 
hiccoug #s, flushing, salivation, blurred vision ; 

Cardi#vascular Syste 
atrial fifvillation, pre 

Centre! Nervous 
headacks, 


s speculation: is deriv 
nous doses of benz 
an therapeutic dose, were 


-con overdosage 0 


adicated.~ 
as been no directe 
alue, since benzqu 


. Zaude; H. L., et al.: Prophylaxis of postoperative emesis: Scien: 
tific Exhibit presented at 122nd Annual Convention ofthe Ameri 
can Medical Association, New York, June 23-27, 1973. ena 

2. Lutz, 4., and Immich, H.: Curr. Ther. Res. f 8) April 19? 
Steen cS, N., and Yates, M.: Anesthesiology 36:5419 ‘ 


* Please see brief sum mary for 
contrainadications and other A division of Pfizer Phi 
reportedBadverse reactions. New York, New York 1 










ultaneous Bilateral 








internal carotid arteries have had bilateral carotid endarterec- 
tomy at single operations without complications. These were 








































rmed e ins patient under general anesthesia. Stump 
] urements were the principal guideline of adequa- 
ateral flow and predictor of safe outcome. 

ety ot this concept of bilateral operations during one 
sia can eliminate uncertainties of sequence and timing, 
e delay and indecision, and avoid the hazards of a second 
operative experience. 

ch aa 111:1304-1306, 1976) 





mplications of carotid endarterectomy are rare, and 
iorbidity and mortality are low, yet two serious 
lieations ‘are possible-new neurologic deficit: and 
rdial infarction. 
itaneous bilateral carotid endarterectomy need not 
erease the incidence of stroke, and it can decrease the 
frequency of myocardial infarctions. One operative expe- 
rience i is advocated for three reasons: The physiology of the 
ecom modates sequential unilateral interruption and 
storation of flow. Necessary operations on the second 
now finished, cannot be delayed or precluded by 
ossible complications. There is no second challenge of a 
second operation. Third, the indications for endarterec- 
tomy may be equally compelling for each side, or, converse- 
ly, in patients with nonhemispheric attacks, the angio- 
graphie definition of structural abnormalities may seem 
te monui to warrant further surgery. 
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arotid Endarterectomies 


PATIENTS AND METHODS 


Twelve patients, aged 46 to 80 years old, constitute the basis of 
this report. Seven were women, five men, all with: consciousness 
and motor power intact. All patients had experienced transient 
ischemic attacks, convincing to neurologists who: ordered four. 
vessel angiography. In all patients’ angiograms there was concur- | 
rence of opinions of neuroradiologist, neurologist, and surgeon. 
that stenotic, ulcerating, or irregular lesions existed in internal, i 
carotid arteries bilaterally. F 

General anesthesia was induced with intravenous agents and 
maintained with 30% oxygen, 70% nitrous oxide; and eucatbit > 
ventilation. An extension of the endotracheal tube fastened at the. 
forehead permitted skin preparation and draping, rotation of th 
head, and easy access to both sides of the neck. Incision was mad 
along one sternocleidomastoid muscle and the: vessels wer 
isolated. When a similar procedure was started on the second side, 
98% oxygen was inhaled along with halothane anesthesia. Hyper: 
carbia exceeding Pco, of 60 mm Hg was induced by reduced 
minute ventilation and absence of CO, absorber. Central venous 
pressure was elevated to above initial levels by rapid infusion of . 
dextran 40 (Rheomacrodex) at room temperature: Lateral sinus | 
blood gases were measured, reported, recorded, and responded to, 
before, during, and at intervals after carotid clamping. Heparin af 












- sodium was given intravenously. One external caretid artery was. 


clamped, followed by clamping the internal carotid artery and a 
recording of stump pressure. (Stump pressure greater than 50mm o 
Hg and lateral sinus oxygen saturation (Svo,) greater than 70%. 
are sought.) An internal shunt was used when the stump pressure 
was less than 30 mm Hg, when the Svo, did not exceed 70%, an 
invariably in the presence of a residual neurologic deficit. Systolic : 
blood pressure was never allowed to fall below 80% of control and 
was maintained with phenylephrine (Neo-Synephrine) hydrochlo- 
ride or dopamine hydrochloride solution infusions as necessary... 


RESULTS 


No neurologic complications of myocardial infarctions 
occurred. However, observations in eight patients merit -~ 
mention. a 

Prior to operation, two patients developed unilateral 
carotid artery occlusion. without clinical hemispheric defi- ` 












cit. Both patients, one aged 56 and the other 80 years, have 


remained well for more than a year after one reconstructed _ 
artery has remai ed ee In ie mios the mean 









ee 









ial stump pressures were le Hg 
responded to fluid challenge :in-one and to fluids and 
_Vasopresser agents in the second patient. In taro ether 
atients tae Svo, of lateral sinus exceeded 70% despite test 
tuny pressures below 25 mm Hg. Obviously, internal 
hi vere indicated. 

>: y. manifestations of myocardial disease did eccur 
two patients. Four days after operation, a Tl-vear-old 
woman developed low electrolyte concentrations secondary 
to diuretie therapy, and atrial tachyarrhythmia, kypeten- 
sion,.and eonfusion. This cleared rapidly and the woman is 
self-sufficient 35 months afterward. The eighth patient, a 
57-year-oll woman, was discharged on the eighth day after 
bilateral carotid operation. Myocardial infarction occrrred 
on the 88rd day after surgery. There were no neurdogic 
abnormalities preceding sudden death on the 35th day. 
Autopsy showed fresh soft thrombus in the left anterior 
Ee descending coronary artery. 


COMMENT 


Hemodynamically distarbing and nonobstructing irreg- 
ular lesiors of carotid arteries may cause cerebrovascular 
_ insufficiency.’ Removal of either type of offending pracess 
_ is likely to relieve as well as to prevent recurrent smp- 
_ toms.’ The key concept may be removal of abnormalitias of 
vo internal carotid arteries at one operation.’ 
is pert of our obligation to identify subgroups of 
ents in whom surgical treatment provides better prog- 
nosis than nonsurgical treatment. The clinical significance 
of the lesien in the second internal carotid artery mus: not 
be overlooked. In 197), the Joint Study “progress report of 
rognosis following surgery or non-surgical treatment for 
ransient ischemic attack (TIA) and cervical carotid 
ions” showed that TIA recurred in 38% of surgizally 
reated patients, mainly in territory not affeetec by 
peration.’ Thus, the second-side lesion, unappreciated and 
Inoperated on, portends trouble! 
The hazards of a secord operation on the contralazeral 
arotid artery have been stressed. The Joint. Study’s 
eported incidence of strckes after a second-side cperetion 
five times that of unilateral operation, 26% vs 4.8%, 
ey. Simultaneous bilateral carotid endarterec- 
as reported in 1969,° but the results were not unlike 
se of operations staged seven to ten days apart. The 
thors’. interpretations—“errers in surgical technique 
ounted. for the poor results”—put the blame where it 
longs, on technique, not concept. In 1971, Sensenig, 
< observing hemispheric stroke one day after unilateral 
endarterectomy in a patient with bilateral carotid artery 
_ stenoses, decided heneeforth to perform bilateral endarter- 
_ectomy, which he did through 1973 and reported in 174." 
Many surgeons perform staged bilateral operations on 
internal carotid artery lesions, and some eombine revascu- 
larization of arteries of two sensitive end-organs. Fava- 
loro," in 1973, recommended operations on earotid and 
- coronary. arteries at the same time, and in 1976 Ursehel and 
- colleagues? described good results with concomitart oper- 
ations for carotid and coronary artery disease. Nei-her 
| reported: b lateral carotid operations concurrently. 
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ss than 50 mm Hg. but 






























The commonest cause of late mortality in cerebrova: 
cular insufficiency patients is cardiac disease. This can be z 
problera at operation also. Sundt. et al* reported a 10% 
incidence of myocardial infarction after carotid endarte 
ectomy in patients with angina pectoris, Such occurrences 
delay or complicate anesthesia and operation, especially i 
surgery is required within months of myocardial infare- 
tion. — : 

Men over 50 years old constitute a special risk: group. 
Men over 50 with prior myocardial infaretion face te 
times the risk compared with peers without infarction. 
Statisties exonerate anesthetic agents and location, typ 
and duration of operation.’ ees 

The patient with bilateral carotid artery lesions treated 
at a single operation is subjected to just one period of 
anxiety and physiologic perturbation. The operation on the 
second side is a simpler repetition of the procedure jt 
practiced. “Always” doing operation on the second side 
may be no less justified than “always” doing our prefer- 
ence, eg, operation rather than anticoagulation therapy. 

Radiwactive studies of cerebral blood flow (CBF) before, 
during, and after unilateral occlusion of a carotid artery 
disclose predictable correlations with stump pressu 
internal carotid artery and with the eleetroen 
gram."" During carotid artery occlusions, physio 
accommodation of vascular resistance partially coi 
pensates,"' and adjunctive measures help to increase CB 
On restoration of flow, the duration of hyperemic resp 
is only two to seven minutes, just enough time to a: 
hemostasis, reposition the head, and prepare for meas 
ment of back pressure in the second side artery. There is ni 
oxygen. debt precluding concurrent contralateral earot 
artery acclusion.? # 

It is desirable that critical levels of ischemia be brief 
metabolic conditions normal if tissue oxygenation 
expected to parallel regional blood flow. ne 





Nonproprietary Names and 
Trademarks of Drugs 


Dextram40—Gentran 40, LMD, Rheomacrodex, Rheotran: 
Dopamine hydrochloride—Intropin. ae 
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: Davin BENSENIG, MD, Bangor, Me: In 1974 I reported a f2w cases 
to our state journal and to the Maine Vascular Society supporting 
the concept of correcting bilateral carotid abnormalities at one 
eration, and in the discussion that followed I gathered that some 
of my colleagues had relegated me to the lunatic fringe. 

The first patient was a 64-year-old left-handed man with dizzy 
spells and severe bilateral carotid artery stenosis. Operaticn on the 
left carotid artery was performed in May 1971. The following 
morning the patient developed a stroke-like picture involving the 
left arm and leg. The symptoms cleared in an hour, but recurred 
six hours later and persisted. An emergency endarterectomy on 
the right. side with clot removal resulted in clearing of the left 
hemiparesis. 

The second patient was a 78-year-old woman with episodes of 
blurred vision and ataxia. She too had severe stenosis bilaterally 
nda bilateral operation with a good result. A third patient was a 
58-year-old man with bilateral stenosis who had a minor degree of 
kness of the left arm and leg, but after angiography showed 
re than 90% occlusion of the left carotid artery with similar 
ed narrowing on the right side, he developed bilateral 
legia and some loss of consciousness. An emergency bilat- 
tid endarterectomy was done; postoperatively, he was 
rii lly intact, talking and moving all extremities. 

I have no more cases because I usually favor staging in bilateral 
sé in order to minimize neck swelling and cerebral edema and 
avoid the. possibility of bilateral injury to the hypoglossal or 
irrent nerves. The cases described show that at times bilateral 
dures at one operation can be rew arding. In case 1, failure to 
th sides at one operation resulted in a stroke. When bilateral 
nternal carotid artery stenosis exists, serious consideration 
be given to bilateral procedures at one operation to avoid a 
in the immediate postoperative pericd from the thrombosis 
the side not operated on. Dr Clauss, in a larger series, has 
monstrated the safety of simultaneous bilateral surgery. 

O AKTON OCHSNER, Jr, MD, Metairie, La: Dr Clauss and his 
associates: are certainly to be congratulated for the success they 
re having, but I rise to express caution about the adoptien of this 
rocedure, for fear it may produce problems we do not need. Tam 
ot so much concerned about the possibility of getting postopera- 
‘tive: internal. carotid thrombosis bilaterally—which, of course, 
would be a terrible catastrophe and probably lethal—but I am 
ncerned about producing respiratory problems. A fair namber of 
; undergoing carotid endarterectomy have pharyngeal 
muscle weakness and cord paresis that is seldom recognized but is 
manifestec by difficulty in handling secretions and hoarseness. 
Fortunately, this condition improves viih time. 
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Discussion 


However, it is my fear that simultaneous bilateral operations 
may result in a more severe type of respiratory difficulty. that 
could lead to more cardiac anoxia and perhaps evet the need for: 
tracheostomy. 

Hucu Berre, MD, Seattle: We have had no experience at the o 
Mason Clinic with simultaneous bilateral operations, but we 
recently had a problem with a staged bilateral operation. About. ; 
one in 20 carotid endarterectomy patients will havea hypoglossal: < 
nerve palsy. It usually clears very quickly after operation, Even 
when we are very far from the nerve, it will sccur in. some. 
patients. 

We recently went ahead and operated on the contralateral side 
of a patient who had a persisting hypoglossal palsy. from the first 
side, and ended up with a bilateral nerve palsy and a very severe 
airway problem immediately after the operation. We encountered | 


a serious problem in the recovery room because of failure to. = 


recognize this. I would like to ask the authors if they ever had a 
problem with bilateral 12th nerve palsy. n 

ANTHONY M. Imparato, MD, New York: I rise to gently chide my =; 
good friend, Roy Clauss—who I am sure will forgive me~to the ` 
effect that in dealing with neurologically intact patients, where 
one is permitted a mortality of 1% or less and a neurologic 
complication rate of 1%, 2%, or 3% or less, 12 cases really don't tell. 
us very much. We have limited our simultaneous bilateral oper- oe 
ations to patients who have had bilateral simultaneeusly occurring 
cerebral hemispheric symptoms, an incidence of less than 1%, : ae 

We reported two cases of bilateral hypoglossal paisy some years 
ago and offered some suggestions as to how it might be pre: Be 
vented. ae 

Dr Crauss: In the same spirit in which Dr Imparato offered his 
comments, I would recall a sign in the operating room of Dr Robert 
Gross: “If the operation is not going well, you're not doing it 
properly.” 





I suppose everyone has had cases of hypoglossal nerve palsy, and 


I suppose one needs to make a critical mistake only once, as Dr 
Spencer suggested previously, to put into one ’s aomputer bank : 
how to avoid it. 

I would be happy to run the series up to statistical significance 
as the cases are reported. I ask two questions: Do we recommend 
it? Can we recommend it? I think you must make the choice 
yourselves. a 

We have had no respiratory problems. It is always a good idea to a 
leave the endotracheal tube in place until the patient makes that 
enormously dangerous trip from the operating: room: to the 
intensive care unit, where the surgeon can evaluate the condi- 





tion. 
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It's an invaluable source of authoritative infor- 

mation omthe most recent developments in sparts 

and sports medicine. It covers such important 

subjects as: 

¢ Recent developments in skiing safety; ways to 
‘reduce igh school football injuries 

¢ The patella of the female athiete--subluxation, 

_ chondrcmalacia and patellar compression s¥n- 

~ drome 

e Effects of steroid drugs on the strength of 
cartilage and tendons 

* Health care of the atniete 

Sports medicine programs 

* Emergency first aid 

_ This publication is one of a continuing seres 

_ based on the AMA's annual Conferences on -he 

Medical | Aspects of Sports. 

If you missed The Medical Aspects of Sports: 
15, ‘t's stil availabie. it includes such topies as: 
perspective on drugs, the female athlete. head 

and neck injuries, and rehabilitation of the kree 

following surgery. You can now also advarce 
order the newest in tne series, The Humanistic 

zand Mental Health Aspects of Sports, Exe ise, 

And Recreation - available September 30, ie, 








ut- int sp--rts m dich: :, 
should dig into this book! : 
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( } Medical Aspects of Sports:15, OP-423 $1.00ea. 
( ) The Humanistic and Mental Aspects of Sports, 

Exercise, and Recreation, OP-459 $7.50 ea. 
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payable to the AMA.) 
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When used as directed, there has beena 
low incidence of adverse renal or eighth ni 
reactions with gentamicin. The risk of such 
reactions is low in patients with normal rer 
function who do not receive the drug at hi 
dosages or for longer periods of time tha 
recommended. & 











In serious gram-negative infections* 


LM.AN. 
fate80mg/2ml. 


40 mg./mi. Each mi. contains gentamicin sulfate 
equivalent to 40 mg. of gentamicin 


















“GARAMYCIN' Injectable, brand of gentamicin 

sulfate: U.S.P. injection, 40 mg. per ml. 

hm. contains gentamicin sulfate. U.S.P. equivalent 
J ma. gentamicin 

Parenteral Administration. 





WARNING 

< Patients treated with GARAMYCIN Injectable 

“should be under close clinical observation 

‘because of the potential toxicity associated 

with the use of this drug. 

. = Ototoxicity, both vestibular and auditory, 

-camoccur in patients, primarily those with 

pre-existi arenal damage, treated with 
AARAMYCIN Injectable usually for longer 





GARAMYCIN Injectable is potentially 
i oxic, and this should be kept in mind 
used in patients with pre-existing 





USAGE IN PREGNANCY Safety for use in 
pregnancy has not been established. 








INDICATIONS: GARAMYCIN Injectable i 

cated, with due regard for relative toxicity of antibiotics, 
inthe treatmer tof serious infections caused by 
susceptible strains of the following microorganisms: 

<0: Pseudomonas aeruginosa, Proteus species 
(adole positive arid indole-negative). Escherichia 

“coh and Klebsiella Enterobacter Serratia 

species. à 


Clinical studies have shown GARAMYCIN Inject 
able to be effective in septicemia and serious infections 


of the central nervous system (meningiti kunpay 
tract. respiratory tract, gastrointestinal trac skin and 
soft tisse (including burns). 


*Due to susceptible organisms 


Bacteriologic tests to determine the causative organ- 
isms and their susceptibility to gentamicin should be 
performed. 

Bacterial resistance to gentamicin develops slowly in 
stepwise fashion: there have been no one-step muta 
tions to high resistance 

In suspected or documented gram-negative sepsis, 
GARAMYCIN. may be considered as initial therapy. 
The decision to continue therapy with this drug should 
be based on the results of susceptibility tests. the 
severity of the infection. and the important additional 
concepts contained iri the Warning Box. 

For suspected sepsis when the infecting organism 
is unknown. gentamicin may be administered in 
conjunction with a penicillin-type drug, Following iden 
tification of the organism and its susceptibility. appro- 
priate an ibiotic therapy should then be continued. In 
the neonate with suspected sepsis or staphylococcal 
pneumonia, a penicillin-type drug is also usually indi- 
cated as concomitant therapy with gentamicin. 

GARAMYCIN Injectable has been shawn to be 
effective in serious staphylococcal infections. It may be 
considered in those infections when penicillins or 
other less potentially toxic drugs are contraindicated 
and bacterial susceptibility testing and clinical judg 
ment incicate its use. 

CONTRAINDICATIONS A history of hypersensi 
tivity to gentamicin is a contraindication to its use 
WARNINGS See Warning Bos. 
PRECAUTIONS Neuromuscular blockade and 
respiratory paralysis have been reported in the cat 
receiving high doses (40 mg./kg) of gentamicin. The 
possibili:y of these phenomena occurring in man 
should be considered if gentamicin is administered to 
patients receiving neuromuscular blocking agents. 
such as succinylcholine and tubocurarine. 

Treat nent with gentamicin may resuit in overgrowth 
of nons.usceptible organisms. If this occurs. appro 
priate therapy is indicated, 

ADVERSE REACTIONS: 

Nepnrotoxicity: Adverse renal effects. as demon- 
strated oy rising BUN, NPN, serum creatinine and 
oliguria, have been reported. They occur more 
frequently in patients with a history of renal impair 
ment treated with larger than recommended dosage. 

Neurotoxicity: Adverse effects on both vestibular 
and auditory branches of the eighth nerve have been 
reported in patients on high dosage and/or prolonged 
therapy, Symptoms include dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss. 

Numbness. skin tingling. muscle twitching, and 
convubions have also been reported. 
Note: The risk of toxic reactions is low in patients 

with normal renal function who do not receive 
GARAMYCIN Injectable at higher doses or for longer 
periods of time than recommended. 

Other reported adverse reactions, possibiy related to 
gentamicin, include increased serum transaminase 
(SGOT, SGPT). increased serum bilirubin, transient 
hepatomegaly, decreased serum calcium: splenomeg- 
aly, aremia. increased and decreased reticulocyte 
count, granulocytopenia, agranulocytosis. thrombo- 
cytop2nia, purpura: fever, rash, itching, utticaria. 
generalized burning. joint pain, laryngeal edema: 
nausea. vorniting, headache, increased salivation, leth: 
aray end decreased appetite. weight loss, pulmonary. 
fibrosis, hypotension and hypertension. : 





























DOSAGE AND ADMINISTRATION 
GARAMYCIN Iniectable may be given intramuscularly 
or intravenously. 

For Intramuscular Administration: 

Patients with normal renal furrction 

Adults: The recommended 
GARAMYCIN Injectable for pa with serious 
infections and normal renal function is 3 my./kg 
administered in three equal doses every 8 hours. 

For patients weighing over 60-kg, (132 Ib), the usual 
dosage is 80 mg. (2 ml} three ti ily. For pati 
weighing 60 kg. (132 lb} or less. the usual dosage fs, 
60 mg. (1.5 ml) three times dai oo 

In patients with life-threatening mlections, dosages: 
up to 5 mg.’kg./day may be adrainistered in three or 
four equal doses. This dosage should be reduced to 
3.mg.’kg./day as soon as clinically indicated. 

in children and infants. the riew:born. and patients 
with impaired renal function, desage must be adjusted 
in accordance with instructions set forth in the 
Package Insert. 
For Intravenous Administration: 

The intravenous administration of GARAMYCIN : 
Injectable is recommended in those circumstances”: 
when the intramuscular route jenot feasible (e.g... 
patients in shock, with hematolugic disorders. with 
severe burns. or with reduced muscle mass). 

For intravenous administratien in adults, a single 
dose of GARAMYCIN Injectabie may be diluted in: 100 
òr 200 mi. of sterile normal saline or in a sterile sohu- 
tion of dextrose 5% in water imirdants and children, 
the volume of diluent should be Phe concentra 
tion of gentamicin in solution ì instances should 
normally not exceed 1 mg. ml(0.1%). The solution is 
infused over a period of one 

The recommended dose for 
tration is identical to that rec 
muscular use. 

GARAMYCIN Injectable should rot be physically 
premixed with other drugs, bur 
separately in accordance wit 
of administration and dosage 
HOW SUPPLIED GARAM 
40 mg. per ml.. is supplied i 
dose vials and in 1.5 ml. (60 
disposable syringes for parent: 

Also available, GARAMYCIN Pediatric Injectable, 
10 mg. per ml., supplied in 2 mg) multiple: 
dose vials for parenteral admisistration. 
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AHFS Category $12.28 


For more complete prescribing details, consult 
Package Insert-or Physicians’ Desk Reference. 
Schering literature is alseavailable from your 
Schering Representative or Professional: 
Services Department, Schering Corporation, 
Kenilworth, New Jersey €7033. 
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Plastic ane Reconstruetive Surgery of the Breast, 
edited by Rebert M. Gcldwyn, 565 pp, 689 photo- 
“graphs, 11E- drawings: 248.56; Boston, Little 
Brow & Ce 1976, 
-. This spendid book fulfills the need, 
as it has never been fulfilled before, of 
_ plastie-suryeons for a really definitive 
_ and. ¢omorehensive treatise on all 
: phases of slastic surgery of the breast. 
_ Written by more than 50 contributing 
authors gnd masterfully edited by 
rt. Geldwyn, MD, the volume is a 
veritable treasury cf knowledge on 
this subjest. 
_ The firs: chapter, by Gordon Letter- 
man and Maxine Scharter, is the best 
exposition I have seen on the history 
of breast. surgery. Following this, to 
complete. ‘he first section, there are 
chapters on the anatomy, pathology, 
_ physiolegy. and radiological studies of 
“the breast. plus one on patient’s atti- 
© tudes towards their own breasts, or 
lack or excess thereof. The second 
< section consists of 11 chapters on all of 
the well-krown methods for reduction 
of breasts. and cerrection of ptosis. 
The third section is comprised of five 
. chapters ow bilateral, unilateral, and 
ifferential augmentation of breasts, 
§ well as the correction of various 
“deformities of the breasts or chest 
wall or both. The fourth section, on 
surgery for malignant and premalig- 
nant diseases, covers well the subjects 
‘of subeataneous mastectomy with 
breast replacement, total mastectomy 
. With. immediate reconstruction for 
_premalignaat disease, and reconstruc- 
tion of the breast after surgery for 
malignancy. The fifth (and last) 
section is a anique ene:composed of 29 
“problem cases” garnered from var- 
-ious contribators, sometimes with dif- 
ferent solutions proposed by still other 
contributore Editor Goldwyn notes, 
“They are more than surgical anec- 
dotes whick, intentionally, are pre- 
sented im tae somewhat haphazard 
. order that-isaisual wher: patients come 
to an office or clinie.” Readers will 
_ find this to ke a most interesting and 
` unusual enapter. 
>: One of the finest things about this 
< book is the eommentary published at 
o the end of each chapter, written by 
some expert-other than. the author of 
the chapter. They “have the additional 
advantage of breaking up the tedious 
Monologue cf author to reader. by 
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introducing: another voice, in concert 
or in dissonance.” They bring to the 
audience something we have long had 
in surgical meetings but kave been 
missing in publications—diseussion. 

A reviewer is supposed to have at 
least ore cavil, and here it would be 
the sometimes careless redaction of 
the illustrations. Too often the “be- 
fore” ard “after” illustrations present 
the patient {as well as the breasts) in 
differen: sizes; at times, the “before” 
is on one page and the “after” on the 
flip page—making comparisons unnec- 
essarily difficult. The tooling lines 
between adjacent photographs are 
sometimes so wide as to dissociate 
them teo much. Except for these 
minor delinquencies, the publishers 
have done a fine job is producing a 
beautiful, as well as useful, book. 

This work is destined to become a 
classic and belongs in the library (or 
even “shelf of books”) of every plastic 
surgeon and each serious student of 
the subject. 

Frank McDowëLL, MD 
Honolulu 


Procedures in Vascular Surgery, ed 2, by Chilton 
Crane and Richard Warren, 206 pp, with illus, 
$18.50, Boston, Little Brown & Co, 1976. 

In eachkof the 21 chapters, this atlas 
covers a specific vascular operation, 
including: operations for abdominal 
aortic aneurysm, thromboendarterec- 
tomy of the aorto-iliac segment, aorto- 
iliac and aorte-femoral bypass, axillo- 
femoral and femoral-femoral bypass, 
femoral-popliteal bypass, treatment 
of complications of arterial- recon- 
struction, management of vascular 
trauma, peripheral arterial aneu- 
rysms, and the treatment of extra- 
cranial arterial disease. There are also 
chapters èn renal artery reconstruc- 
tion, aortc-mesenteric bypass, lumbar 
sympathectomy, dorsal sympathecto- 
my, and ‘the treatment of venous 
disease. 

The accompanying text describes 
objectives of the operation, indica- 
tions and contraindications for the 
procedure, planning and preparation, 
and the operation itself, all of which 
are illustrated with detailed line 
drawings. > 

The tecanique for exposing and 
handling the blood vessels, as well as 
the placement of vascular grafts, is 


[3 








provided. The techniques tecom- | 
mended are, for the most part, stan- 
dard techniques utilized by most 
vascular surgeons. I would take occa- 
sional issue with minor points, such as 
the failure to use the abdominal aneu- 
rysm sac to cover the graft, the advo- 
cacy of division of collateral vessels to 
facilitate mobilization of the aorta, 
and the use of standard vascular. . 
clamps on the smaller diseased ar- 
teries. These criticisms are relatively. 
minor, however, and the young vaseu- 
lar surgeon who utilizes the teche 
niques recommended will undoubtedly 
accomplish a very satisfactory opera- 
tive result. S3 

Most of the chapters are excelent, 
The omission of technical details'such 
as the handling of the Fogarty cath- _ 
eter during embolectomy is apparent ©. 
in some of the procedures. The pri- 
mary weakness in the book relates to. 
the use of line drawings and the limi 
tation of these primarily to the bloo 
vessels themselves. Very little infor. 
mation is provided regarding the 
anatomy involved in the exposure of 
these vessels. In areas such as: th 
carotid bifurcation, the subelavian 
axillary, celiac, profunda femoral, ani 
popliteal arteries, in particular, expo: 
sure is often the key to the operation. | 
While details on exposure might have 
added considerably to the cost of the 
text, it would have added immeasur- 
ably to its value. 

This book represents a practical. 
guide to the standard operations in. 
vascular surgery. It will be of greatest 
value to the resident in training who 
is attempting to master the field of © 
vascular surgery. The principles out- = 
lined are conservative and well: ac- 
cepted. 















F. WILLIAM BLAISDELL, MD 
San Francisco ; 


Heparin: Structure, Function and Clinical Impli- 
cations, edited by Ralph A. Bradshaw and Stan- 
ford Wessler, 422 pp, $32.50, New York, Plenum 
Publishing Corp, 1975. 

The papers that comprise this mon- 
ograph (vol 52 of the Advances in 
Experimental Medicine and. Biology 
series) were presented at the Interna- 
tional Symposium on Heparin held 
May 13 through 15, 1974, in St Louis. 
The purpose of this symposium was to 
bring together scientists and clini- 
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: material is well-organized into sec- 
= tions dealing with the drug’s struc- 
_ ture, function, and clinical uses. 





molecular strueture of heparin. X-ray 
crystallographic and physical chemical 
data are presented to characterize the 
‘basic structure. Biosynthetic path- 
ways are discussed, as are the rela- 
tionships between fine structure and 
bielogical properties. Also included is 
information on methods of heparin 
determination. and the difficult prob- 
lem of pharmacologic standardization. 
The second section deals primarily 
ith the mechanisms of heparin inter- 
action with various components of the 
coagulation and fibrinolytic path- 

- ways. Evidence is presented for the 

> action of heparin as an allosteric 
effector of antithrombin or, alterna- 
‘tively, as a catalytic mediator of anti- 
-thrombin-serine. protease interac- 
‘tions. Effects of heparin on platelets, 
ipoprotein lipase, protein synthesis, 
nd. oxygen transport are also dis- 





















he finak: section deals with the 
) ical uses of heparin for the preven- 
on of venous, arterial, and micro- 
capillary ‘thromboembolism and 
aromboembolism induced by blood 
ontact with the foreign surfaces of 
rtificial organs. Of particular inter- 
st are several papers dealing with the 
effects of long-term, low-dose heparin 
“treatment. 
Generally, this collection is well 
© written and edited and particularly 
-= _ well referenced. Symposia of this sort 
should be applauded, for they provide 
an opportunity for communication 
_ between ‘the research and clinical 
communities that is all too often lack- 
cing. 








Jack Linpon, PHD 
Boston 


Burns. of the Upper Extremity, by Roger E. 
o Salisbury and Basil A. Pruitt, 180 pp, with illus, 
` $12.50, Philadelphia, WB Saunders Co, 1976. 
The most important point that can 
> be made about this book is that it has 
been devoted to: burns of the upper 
extremity and has been published in 
the series devoted to major problems 
ccin clinical surgery. This is a very 
important acknowledgment. All too 
often the physician i in the emergency 
room or in a private office fails to 
appreciate the potential impact of 





1312... Arch Surg—Vol 111, Nov 4976 





cians to share insights ‘into the 
biochemical properties and. clinical _ 
applications of heparin. The diverse- 


The. first- section deals with the 


< burn trauma to he band and to the | i 
 patient-from a medical, 
functional, and psychological. point of 


view. 
The message this book brings must 


“be delivered to évery and any physi- 


cian who has the responsibility of 


healing a patient with burned hands. 


As Dr J.E. Dunphy states in the fore- 
word, “There is no greater challenge 
than the care of extensive anc severe- 
ly burned upper extremity. There is 
no greater tragedy than the loss of 
function of the upper extremity from 
a comparatively minor burn which has 
not been appropriately managed.” 

This monograph depicts-a multidis- 
ciplinary approach to the upper 
extremity burn. It is written by burn 
experts, a large number of whom are 
associated with the surgical research 
group at the Brooke Army Medical 
Center. The reader is offered a 
concise, logical, organized approach to 
the upper extremity burn. The epi- 
demiology, history, and immediate 
and long-term management are pre- 
sented. The contents attest to the 
multidisciplinary approach to the 
problem, as chapters are devoted to 
anestkesia, nursing, physica! therapy, 
occupetional therapy, and reconstruc- 
tion. In addition, excellent chapters on 
electrical injuries, chemical injuries, 
and cold injuries are included. 

The photographs and references 
further reflect the outstanding quali- 
ty of this monograph. 

This is an excellent book that will 
become a classic. It acknowledges 


_what is one of the major problems in 
' clinical surgery, the burns of the 


upper extremity. 
JoeL M. Nor, MD 
Boston 
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for patients who need it, continuec 
effectiveness over 28 nights” 


| prolonged medication for insomnia is generally not necessary; 
should it be, the only available sleep agent proved objectively to be 
effective longer than two weeks is Dalmane (flurazepam HCI) 


proven effectiveness in 
elderly patients with 
verified insomnia’ 


the greater the degree of insomnia, the greater 
the objective improvement with Dalmane 15 mg 
administered for 7 nights 4.s.—15 mg is the 
recommended initial dosage for elderly and 
debilitated to help preclude oversedation, 
dizziness or ataxia 


a full night’s sleep with a single 


L A.s. dose" patients fall asleep faster, awaken less often 
during the night, sleep longer without repeating dosage 


well tolerated, seldom 


causes morning 


“hang-over™ Daimane is: 


distinctive benzodiazepine specifically indicated for 
sleep with well-documented safety and low 
incidence of morning “hang-over’ 


more documentation from the 


sleep research laboratory than 
any other agent for insomnia“ 


polysomnographic techniques provide the most objective 
measurement of effectiveness possible 


relative safety extending — 
even to patients on chroni 
wart: arin therapy” nounacceptable 


~ fluctuation in prothrombin time has been reported 
“swith Dalmane 









Dalmane | 
flurazepam HC] 
difference. 

















- Objectively proved in the 
sleep research laboratory: 
-m Sleep within 17 minutes, 
on average 
E Sleep for 7 to 8 hours, 
on average 
E Sleep with fewer nighttime 
awakenings 
W Continued effectiveness 
over 28 nights of administration 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
formation, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings and/ 
or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insomnia 
is often transient and intermittent, pro- 
longed administration is generally not neces- 
sary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCL 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
<- CNS depressants. Caution against hazard- 
-OuS Occupations requiring complete mental 
-alertness (e.g, operating machinery, driving). 
`- Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
malformations during the first trimes- 
ter of pregnancy. Dalmane, a benzo- 
diazepine, has not been studied ade- 
quately to determine whether it may 
be associated with such an increased 
risk. Because use of these drugs is 
rarely a matter of urgency, their use 
during this period should almost al- 
ways be avoided. Consider possibility 
of pregnancy when instituting therapy; 
: advise patients to discuss therapy if 
they intend to or do become pregnant. 
‘Not recoramended for use in persons under 
iS years of age. Though physical and psy- 
‘chological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
‘individuals or those who might increase 
dosage. 
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Trouble Falling Asleep, 
Staying Asleep, 
Sleeping Long Enough 


Precautions: In elderly and debilitated, limit 
initial doszge to 15 mg to preclude overseda- 
tion, dizziress and/or ataxia. Consider 
potential additive effects with other hypnot- 
ics or CNS depressants. Employ usual pre- 
cautions in patients who are severely 
depressed, or with latent depression or sui- 
cidal tendencies. Periodic blood counts and 
liver and k-dney function tests are advised 
during repeated therapy. Observe usual pre- 
cautions in presence of impaired renal or 
hepatic function. 

Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and fall- 
ing have occurred, particularly in elderly or 
debilitated patients. Severe sedation, leth- 
argy, disorientation and coma, probably 
indicative cf drug intolerance or overdosage, 
have been reported. Also reported: head- 
ache, heart>urn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, 
nervousness, talkativeness, apprehension, 
irritability, weakness, palpitations, chest 
pains, body and joint pains and GU com- 
plaints. There have also been rare occur 
rences of le zkopenia, granulocytopenia, 
sweating, flushes, difficulty in focusing, 
blurred vision, burning eyes, faintness, 
hypotension, shortness of breath, pruritus, 
skin rash, dry mouth, bitter taste, excessive 
salivation, anorexia, euphoria, depression, 
slurred speech, confusion, restlessness, hal- 
lucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
and elevated SGOT, SGPT, total and direct 
bilirubins and alkaline phosphatase. 








30-mg and 15-mg 
capsules 
Dosage: Individualize for maximum. benefi- 


cial effect. Adults: 30 mg usual dosage: 15 
mg may suffice in some patients. Elderly or 


. debilitated patients: 15 mg imtially until 


response is determined. 
Supplied: Capsules containing 15 mg or 30 
mg flurazepam HCI. 
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kepticism in surgery is a healthy philosophy. It leads to 
the questioning of principles that might tormerly 
ave been regarded as absolute and sacrosanct. Especially 
such skepticism commendable if it leads to the modifica- 
ion of a form of treatment toward a less invasive alterna- 
provided always that the ensuing result is at least as 
as that which previously had been obtained. 
e anatomy of thespleen is well known to surgzons As 
nown is its propensity for injury in abdomincthoracie 
uma, its peculiar vulnerability in its immediate zelat:on- 
ip to the overlying three ribs, and the sometimes cata- 
hic hemorrhage following laceration. Equaly wide- 
d is the certain knowledge that splenectomy is the 
ent of choice. “Once the diagnosis is made or even 
y suspected, laparotomy is indicated.” This teaching 
versal and generally accepted. 
‘However, at the Hospital for Sick Children in Toronto, it 
ot been our practice invariably to remove a spleen 
suspected or even proved to have been lacerated. 
Tn contrast to the certainty of its anatomy, the physiol- 
gy of: the spleen: is poorly understood. We knew trore 
bout ‘the pathologic conditions of the spleen then of its 
nections in the healthy state. The spleen isa large 
mphoid organ, part of the reticuloendothelial system, 
articipating in the cellular aspects of antibody format on. 
‘atients with asplenia, either as the result of an operat.on, 
genesis, or secondary atrophy, generally toleate its 
bsence without obvious effects. Splenectomy is followed 
y the appearance in the blood of target cells, red bbod 
lls with Howell-Jolly bodies, diffuse basophilia, zcantho- 
tosis, siderocytosis, and increased numbers of leckoeytes 
the. blood.: Thrombocytopenia is usually found ‘1p te 30 
ays after operation. Despite the spleen’s represen: ingone 
quarter of the total lymphatic mass, its removal in most 
stances does not result in altered immunologic reaction. 
does, however, lead te an impairment in the initial 
sponse to particulate blood-bone antigens. Sp eneeto- 
ized individuals form anilbody t to subeutaneous antigens 
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: Splenectomy for Trauma 

















































quite neėrmally and respond well to soluble intravenous 
antigens, However, when a particulate antigen is injected _ 
intravenously for the first time, as by injecting RH- 
positive red blood cells into an unsensitized Rh-negative 
recipient, the splenectomized individual forms little or no 
antibody. There is good evidence to suggest that such < 
individuals are prone to fall vietim to overwhel ming, often. 
fatal septicemia. The commonest offending organism is 
the pneumococcus.' Pediatric surgeons are especially aware __ 
of this risk of septicemia, which is highest in infants’ under 
the age of 2 years. 

Until the turn of the century, splenic injuries. were 
usually managed nonoperatively, with generally disastrous. 
results." The mortality was close to 100%, and it is this’ 
figure taat led to the widespread acceptance of splenec- 
tomy, with its dramatically reduced mortality, as the 
treatmeat of choice. 

At the Hospital for Sick Children we believe that a. 
splenic injury can and does resolve. This policy was. initi- : 
tated in 1940 by the Chief of the Surgical Services, Dr Tim 
Wansborough. To Simpson and co-workers must go the on 
credit fer publicizing this alternative form of treatment: — 
As in other parts of the body, homeostatic mechanisms lead ; 
to hemostasis and clot absorption, with repair of lacerated 
tissue. Splenic punctures—indeed, sometimes multiple ~are 
frequently done in portal venography. Even in thè 
presence of portal hypertension these punctured spleens 
heal. It has been repotted and has surely been the 
experience of most surgeons, that often by the time the 
rupturec spleen is exposed at operation all active bleeding 
has ceased. No fresh bleeding occurs until the spleen is 
mobilized as a prelude to its removal. . 

So a splenic injury is not synonymous with persistent 
intraperitoneal hemorrhage. The bleeding does stop. If so, 
why operate? Why, indeed! We have treated nonopera-. 
tively ents with raping Spleens as ee n by $ splenic 





































ae ‘al A splenic scan shows e viden i 
disruption. Such a patient is monitored under ideal condi- 
tions in an intensive care unit. If the clinical state (after 
transfusion, if necessary) improves or remains stable and 
“there are no objective signs of further blood loss, then 
surely it cannot. be mandatory to take such a (stable) 
pe he operating room and remove one quarter of 
¢ mass, subjecting him/her to all the early and 





ge 

If there should be any evidence of further or delayed 
bleeding, then laparotomy is undertaken fortkwith. It 
should be noted that there is no correlation between delay 
in operation and mortality. Writing in the Pediatric 
Clinics of North America, Hendren and Kim," who are 
noted for reasons other than conservatism, have stated 
that 

< sometimes; however, in splenic rupture one is being confronted 
with a youngster whose clinical signs are in doubt and whose blood 
‘pressure: is stable. In this situation we much prefer frequent 
repetitive examination to note changing clinical signs as an aid in 
deciding whether laparotomy should be performed. 


I would strongly advise against abdominal paracentesis 
in patients with splenic injury in whom conservative 
treatment is to be espoused. The finding of blood in the 
‘peritoneal cavity is to be expected and may only serve to 
eaken the resolve of the conservative surgeon leading toa 
1eedless ablative operation. I reserve abdominal paracen- 
tesis for the unconscious patient in shock and in whom a 
major abdominal injury is considered a possibility. 

Thus the policy and teaching of routine splenectomy for 
plenic laceration could well be revised in favor of conserv- 
ing the spleen where possible. Our experience at the 
Hospital for Sick Children is confined to such injuries in 
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upper abdominal i injury, is admitted with sho dertip pain, 
e left upper i 
K satisfactcry, and the g 
fluid must result in a measurable and sustained improve- : 
‘ment. Appropriate blood must be available for transfusion, _ 


ee of blood. or r other ee 














and the patient. must be closely observed and. monitored in z 
an intensive care unit. An adequately staffed operating. 
room must be nearby in case laparotomy becomes neces- 
sary. Any change in the patient’s condition indicating a 
deterioration is an indication for laparotomy. In our exper- 
ience this is seldom necessary. Bed rest for three weeks i 
should be insisted on. 1 
Let it be understood that this approach is not récom- 
mended for the child admitted in hypovolemie shock, with a`: 
distended abdomen, shifting dullness, grossly anemic, and 
clearly needing urgent operation. a 


BARRY SHANDLING, MB, CHB, FRCS, PROS(C) — 
Toronto 
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Facts and Fantasy 








eais P. Burkitt, MD 


_ © The high prevalence of varicose veins in Western countries 
.) eontrasts with their relative rarity in traditionally living communi- 
-1 Hesin the Third World: Evidence is presented in support ef the 
hypothesis that a majer causative factor is the transmission of 
: raised intra-abdominal pressures to the veins of the legs. 
; One important cause of these pressures is the abdominal 
_ straining necessitated to evacuate small firm stools. which in 
». {urn are the result of fiber-depleted diets. 
-> (Arch Surg 111:1327-1332, 1976) 

































he literature on the exceedingly commen aad medi- 
_ cally important subject of varicose veins has been so 
dominated by considerations of treatment as tc suggest 
that attemps at prevention are unlikely to be pessible or 
‘acticable. In a recent editorial in The Lancet, the high 
rising prevalence in the Western World is viewed as a 
lenge to devise more successful treatment rather than 
identify and evaluate causative factors with = view to 
ention. Among the reasons for this attitude is the 
erally accepted view that varicose veins are a aniversal 
ction of mankind, a view that results from a orofeund 
prance of their epidemiological features. 

is now possible toa large extent to separate fact from 
asy, and at least to suggest measures whereby the 
ing prevalence of this disorder in economically more 
eloped countries might be reversed. 


EPIDEMIOLOGICAL FACTS 
Geographical Variations in Prevalence 





stern Countries.—The editorial in The Lancet referred 
bove states thai “varicose veins are probably the 
commonest disorder presenting to general surgeons. It 
mav be found in-as many as 50% of an adult European 
ulation and occupies a similar proportion of the average 
vical waiting list.” 

ẹ Takats and Quint,’ Dodd and Cockett,’ Martin ez al,’ 
Allen et al’ estimated the prevalence of varicose veins 
sritain to be between 10% and 17%. 

überan et al‘ found a prevalence of 32% in Swiss women 
central European crigin and 18% in those of Mediterra- 
neen- origin. The prevalence in those over the aze of 55 
_ years in the two groups combined was 64%. 

` -A recent, very detailed survey of a total population ir the 
stare of Michigan’ shewed a prevalence of 19% in men over 
theage of 30 and of 28.5% and 42% in those over ths ages of 
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40 and 50, respectively. The comparable figures for women 
in these age groups were 44%, 54%, and 64.2%, respectively. 
The prevalence of varicose veins always increases with age, | 
and in Western: countries there is a female prevalence of ~ 
about 21. => 

Developing Countries.— Most of the available evidence has. 
been imthe form of personal impressions (Tables land 2). | 
Although such evidence can be misleading, the almost 
consistent testimony of physicians with long experience in 
developing countries cannot be disregarded in the abs 
of reliasle contradictory observations. In the sit 
which specific surveys have been undertaken, the 
have confirmed low prevalences, but not as low as those 
suggested from personal impressions based on hospital 
attendances. The occasional exceptions to otherwise almost 
uniferrs experience must either reflect pockets of unusual 
prevalence or differing diagnostic criteria. 

The sesults of replies to questionnaires asking for esti- 
mations of the number of patients with varicose veins seen 
annually in different hospitals are summarized in Table 1. 
It will be seen that of 142 hospitals in 19 countries in 
Africa, 94 (66%) estimated less than five, and only ten (7%) 
over 20. cases a year. In ten of the 20 South American 
hospitais, but in only 11 of the 63 (17%) hospitals in Asia, 
did the estimated cases seen annually exceed 20. Subse- 
quent to this investigation, over 200 hospitals in 47coun- = 
tries were asked, monthly over a two-year period, how _ 
many patients with varicose veins had been seen during | 
the previous month. This was to ensure an awareness of the 
conditicn without which estimates of prevalence are 
always suspeet. The results of this survey are summarized 
in Table 2. Published reports on estimated prevalences in 
developing countries are summarized in Table 3," and 
specific examinations of populations in order to assess 
varicose vein prevalences in Table 4.“ 

The age and sex distribution of varicose veins as 
recorded in the monthly surveys in developing countries 
referreé to above are summarized in Table 2. Although the 
total figures for Africa indicate a female preponderance of © 
approximately 2:1, a male preponderance was recorded 4 
some countries but the numbers are small. None of the five 
surveys'reported from India‘ showed a female preponder- 
ance. 

Altheugh much information has been collected: from 


































Table 1.—Estimated Numbers of Patients With ` 
Varicose Veins per Hospital per Year 
in Different Geographical Regions 





South Middle 


Africa America East 


Asia Totai 


No. of countries 
investigated 

No. of hospitals — 

No. (%) of estimated 





1913). 166) 
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x Afia, on the basis of Dene cases of 2 
among hospital attendances, there is so far ttle iaforma- ig peo 
-tion from: specifie surveys. Burkitt et al have recently- Tokelau and Puka Puka were 2.9% and 0. % fot the former 
reported prevalences in 294 African, Ar: b, and Indian and 21.0% and 4.0% for the latter. ‘Prevalence rates for 
“pregnant women at or near term in Mombas: Kenya. With Rarotonga, which is much more influenced by Western cul- 

few exceptions, the age range was 19 to 40 years. Varicos- ture, were 15.6% for men and 14.9% for women; whereas 
` ties were detected in 3.2% of 156 Africans, 9.7% of Indians, among extensiv ely Westernized New Zealand Maoris the a 
and. 1.5% of 66 Arabs. Phillips” reported a frequency of rates were 33.4% and 43.7%, respectively. kee ee 

only 1.1% in 1,000 pregnant women in India. The prevalence of varicose veins has been increasing in: 
the urban community of Johannesburg, South Africa,* and 
is reputed to be commoner in upper than in lower r socio- 
economie groups in India. : 

















Relationship to Economic Development 






in the prevalence of varicose veins are related 
< to economie development rather than to ethnic differences. Relationship to Deep Vein Thrombosis 
a Not only y are prevalences similar in black and white 

Americans,’ but Prior® has shown the relationship 
~ -between the prevalence of varicose veins and contact with 
_ Western civilization in ethnically similar Polynesian popu- 





The epidemiological features of both varicese veins and 
deep vein thrombosis (DVT) are similar in both their 
geographical and age distribution. This suggests some 
causative factor common to each. Pulmonary embolism and. 
venous ulcers are exceedingly rare where varicose veins are 
uncommon. Cockett and Elgan-Jones” have suggested that 
the latter are the result not of varicose veins but of DVT. 
In the survey referred to above,’ evidence of active or ; 
healed venous ulcers was found in 0.3% of mer and 0.08% of 
women over the age of 40 years. If these figures are 
interpolated to the United States as a whole, then nearly _ 
half a million people would have evidence of past or present 
venous ulcers. This contrasts with the rarity of this condi- 
tion in Africa and India. ‘ 2 

Thirty-three (62%) of 53 replies from questionnaires sent 
to hospitals in Africa stated that no single case of venous. 
ulcer could be remembered. These included nine from 
physicians with 10 to 28 years’ experience and three with 8 
to 13 years’ experience in large teaching hospitals. Leanni 
personally recollect a single case during my 20° year 
mostly in a teaching hospital in Africa, or on numerou 
subsequent visits to hospitals throughout the African 
continent. ; 


Table 2.—Number of Patients With Varicose Veins 
in Different Age Groups Reported 
in Monthly Returns in Prospective Study 


No. of countries 
< investigated 12 5 
No.of hospitals 
Age groups 
<20 
Male 
Female 


wm œ 
w 





Female 
Unknown 
Male 8 0 
Female 26 3 
Relationships to Other Characteristically 

Western Diseases 


„No. of Gases ‘hospital yt Varicose veins are among a group of diseases all of whieh 


Table 3.—Published Reports of Estimated Frequency of Varicose Veins 





























Reported 
Source Prevalence 
Africa 
Uganda i Williams® 50 cases in 33 -yr 
Kenya- Milton-Thompson® 3 cases in.22 yr 
Tanzania Drezper” “The absence of varicose 
ee i veins is noticeable” 
zambia. ; Worsfold” About 10 cases in 27 yr 
Malawi. Harney” Approximately 1 in-S:mer - 
= South Africa (Zululand) Barker” 5 cases in 14,000 admissons 
“Siera. Leone. Coles* 11 of 2,500. operations in 19 yr. 
“Senegal: pang Letac et al" 6 cases in 6 yr, of a 
SRT SNES F total of 50,900 surgical cases 
-Asia oo j 


‘New: Guinea Hae l Alexander" 5 personal reports; all 

ere PA estimated very rare or nonexistent. 
Tommerup & Papua” ; “Common in. middie-agec men” 

Fahrini® None in- jungle dwellers 





Alexander’: 
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Rougemont” aa 
West Africa) 3 
Gildenhuys 131 
(written com- 
munication, 1973) 


Table 4.—Frequency of Varicose Veins Accor 
- ; No. Examined 


: Source ~ Man Women = Men Women 
< Africa ; E = ; 
Egypt Mekky et.al? 467 Te 6% of factory 
hes = women 
-Kenya Burkitt et a? - African: 156 vee 3.2% of women 
a : indian: 72 9.7% } at or near 
Arab: > 66 1,5% term 


-Mai South “Rougemont 9 





ing to Specific ‘Surveys 









Prevalence 




































469 Sess 10.9% 



























0.4% in Less common 
young 
$ men 
287 ze “77% 
163 (1.1% (3)1.8% 











“South Daynes & — : wah 
Africa Beignton” : 
(Trans- 
Z vaal) a i 
Tanzania Burkitt et al” T9 
: Uganda Burkitt”? 


` Alexander" 





5,000 











0.1% (minimally influenced 
by Western culture) 





























Burkitt et al” 





Prior” 19% 


irotonga so | Prior 219 





ew Zealand Prior® i 366 


Prior” 173 






south America x 
Peru ‘ Dalrymple & 
: S iE ~-Crofts®® 








‘lated to modern Western culture. These include 
y A aka a tanos of the iis pore 







{uals wn adi in their “falationahip Sees hte tS 
se veins can become common before diverticular 
appears but never the reverse. Reasons for these 
ions are sugwested in thë "Varicose Veins and 
ection below,- 





ETIOLOGICAL FANTASIES 
Conventioral Concepts of Causation 


s Erect Posture.—Pailure to adequately adapt to aa 
posture has frequenti yo been: blamed, for. the 
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1,138 1,112 4.6% 0.8% 
: Young adults 
india Burkitt at al* 274 255 0.4% 0.4% 
' : Both 0.4% 
Burkitt et al” 257 263 1.7% -1.1% 
: Both 1.4% 
Burkitt et al” De 300 “a 0.3% of pregnant women 
‘Burkitt et al 503 506 2.0% 1.4% 
: Both 1.7%: 
Burkitt et al” 259 256 0.4% 0.0% 
Both 0.2% 
“Phillips & Burkitt” nas 1,006 Wie 1.1% of pregnant women 
Malhotra* 354 25% of North 
Indian 
sweepers 
327 y ae 6.8% of South 
indian 
sweepers 











2,084 

























178 2.1%. 4% 
A Both 2.9% (traditionally living) 
198 15.6% 14.9% 
Both 15.1% (more Westernized) 
358 33.4% 43.7% 
Both 40.9%: (Maoris) 
183 19.6% 37.8% 






Both 32.6% (whites) 






9.15% (minimally influenced by 
Western culture) 







occurrence of varicose veins. Not only is this concept 
untenable in the light of epidemiological evidence, Dut 
anthropologists affirm that walking and standing erect 
were among the first evolutionary changes to which Homo 
sapiens became adapted. 

Prolonged Standing.—Guberan.et al* found no consistent 
relationship between occupations requiring much standing 
and the prevalence of varicose veins. Standing may, . 
however, be an aggravating or contributory factor, Rajmo-. 
han” came to the same conclusion in Singapore. f 

Hereditary Factors.—It has frequently been suggested 
that varicose veins commonly result from a genetically — 
inherited weakness in the walls of the veins. No evidence 
has been presented to support.this contention, and all 
tical studies refute assumptions that genetic 
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inheritance plays a primary role. 









































between the prevalence of varicosities and economic devel- 
opment in the Pacific, as shown by Prior,” is inconsistent 
with a primary genetic cause. As Cleave™ has emphasized, 
no true hereditary defect occurs with such a high 
frequency, and if a hereditary defect was responsible the 
rarity of varicose veins in the first 20 years of life would 
not be expected. Nevertheless, within a community, differ- 
ences in genetic constitution make some individuals or 
fa € prone than others to develop varicose 





ancy.—Although varicose veins are more frequently 
observed in pregnant women they often disappear after 
eonfinément, and pregnancy may be more an aggravating 
than a causative factor. C. Phillips” found a prevalence of 
‘only 1.1% in 1,000 pregnant women in India; R. MacDonald 
- (1973, written communication), with long previous experi- 
ence as head of a University Department of Obstetrics in 
Britain, was surprised by the paucity of varicose veins in 
obstetric clinics in Iraq. Neither Guberan and co!leagues® 
-nor Prior” found any direct relationship between number 
of pregnancies and varicose veins prevalence when age was 
` taken into consideration. 
Women have more pregnancies in developing countries 
than in Western countries, yet varicose veins are much 
more prevalent in the latter than in the former. 
- Female Sex.-In Western countries, varicose veins are 
commoner in women than in men. The difference may, 
however, be exaggerated by the greater readiress with 
which women seek attention for cosmetic reasons. In 
developing countries, the prevalence of varicose veins 
often rises first in men, and this may reflect the fact that 
they are influenced earlier by contact with Western 
culture. 
< Constrictive Clothing.—The incrimination of women’s 
restrictive clothing has long ceased to be a factor worthy 
of consideration. Guberan et al‘ found no difference, when 
age was accounted for, between women wearing loose or 
tight garments. 


ALTERNATIVE HYPOTHESIS OF CAUSATION 


There is general agreement that venous varicosities 
result from incompetence of the valves that ensure a one- 
way flow of venous blood and are indispensable for the 
efficient. working of the venous pump that returns blood 
against gravity from the lower limbs to the heart. There 
has been disagreement as to the cause of this incompe- 
tence. Venous pressures in the lower leg are, wien stand- 
ing, equal to the weight of the column of blood between the 
point measured and the heart, whether saphenous valves 
are competent or incompetent. With competent valves, or 
vith a tourniquet compressing the veins with incompetent 
valves, the pressures diminish on walking.” 

< A distinction must be made between so-called idiopathic 
varicose veins- and those secondary to, and often with a 
history of, deep vein. thrombosis. The differences between 
‘these. grou ys have been emphasized by Sturup and Hojens- 
_ gard’ and Edwards and Edwards.” The latter demon- 
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In particular, the current comparable prevalences in result of throm 


black and white Americans," and the relationship — 





mof ihe valves in 1 the deep veins asa 
s. The idiopathic variety form the large 
majority of varicose veins. The epidemiological features 
are also consistent with the hypothesis that idiopathic 
varicose veins are due to mechanical forces related to intra- 
abdominal pressures. Evidence in support of this theory 
has been presented in various forms by different workers 
over the past 75 years, and the less than enthusiastic | 
reception with which these proposals have been received — 
was undoubtedly due to the authors’ failure to appreciate 
the fundamental causes of the pressures they postulated, 
and consequently their inability to foresee the possibility 
of prevention. It has been postulated that even the so- 
called idiopathic varices result from small thrombi. 
damaging the valves, and the epidemiological variation 
between varicose veins and DVT is not at variance with 
this hypothesis. It does, however, demand an explanation 
for the widely varying prevalences in different communi- 
ties of the thrombi believed to be responsible for the valve 
damage. 

Improved techniques for measuring venous flow and: 
pressures and much additional epidemiological evidence 
have not only made it possible to confirm former observa- 
tions made largely on clinical assessment, but also to 
recognize their significance. 

Any adequate hypothesis for the pathogenesis of vari- 
cose veins must take into consideration the following 
observed facts: (1) the geographical variations in preva- 
lence and, in particular, the way it is influenced by impact 
with Western culture, (2) the comparable prevalence in: 
black and white Americans today, (3) the demonstrated, 
relationship between varicose veins and certain oth 
characteristically Western diseases, and with radiolog 
cally demonstrable diverticular disease of the colon 
particular, (4) the progressive increase in prevalence w 
advancing age, and (5) the rarity of varicosities in 
animals other than man. 

The hypothesis to be outlined is largely a vestiment ofo 
former theories, but extended to suggest a cause’ for the 
postulated increases in intra-abdominal pressure. It is 
consistent with all the above observations. 

Dodd and Cockett* recorded that, as far back as ing 
Wiseman had realized that valvular incompetence resulted 
from dilation of a vein, Around the turn of the century, 
Delbet™* suggested that varicose veins might result from 
progressive weakening of the valves of the saphenous: 
system caused by back pressure resulting directly from 
increases in intra-abdominal pressure. He. measured 
venous pressures in the lower leg of up to 200°mm He 
during abdominal straining. Some 30 years later, Mengert | 
and Murphy,” by the use of a balloon in the vagina, showed. 
to what extent intra-abdominal pressures could be raised | 
during straining, and the average among 60 women 
providing 20 readings each was 183 mm Hg. Adams” 
showed that abdominal straining in a standing position. 
increased intravenous pressures to a much greater extent 
in the presence of incompetent than of competent saphe- ` 
nous valves. In the former case he measured pressures of | 
over 200 mm Hg in the leg, which, as he pointed out, could | 
exceed systolic arterial pressures. He argued that after 
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ue vena cava was compressed, any further pressures were 
_ exerted on an intravenous system closed by competent 
vaves below and eompressed veins above. Varicesities in 
- saphenous system were attributed to the combination 
-ofgravitational pressures resulting from valve meompe- 
tence, and the cransmission of raised intra-abdominal 
“pressures to the «eins in the leg. He suggested that oft- 
.-Yeveated increasas in intravenous pressure caused by 
-< al@ominal straining was comparable to the water-hammer 
= efect of high pressure arterial blood transmitted through 
- arearteriovenous “stela, which is known to result in distal 
‘verous varicosities 
; th Delbet™* and Adams" were in agreement that 
; tosities were im large part the result of valve imcompe- 
© tepe caused by repeated abdominal straining. 
mdwards and Ecwards™ produced evidence of a different 
care showing that there was no demonstrable disease of 
‘the valves in primary varicose veins, but that chamges 
“erred in the commissure of the valves as a direct result 
ation of the vein; which caused separation of the eusp 































smitted intra-abdominal pressures. 
arly 20 years later, Sturup and Hojensgard* also 
d that raised intra-abdominal pressures could be 
fanicated threvugh the deep veins of the thigh and 
legs, and theneé out to subeutaneous veins through 
ncompetent commanieating veins near the ankle. This did 
ot -weressarily imply incompetence of the deep veins, for 
thew postulated that pressure waves could easily pass 
through the closed valves in a completely filled vein. This is 
msitent with Ceckett and Elgan-Jones™” coneept of 
out” affecting the ankle-communicating veins. 
sgard and Sturup’ came to the conclusions that 


À of pressure fonrthe abdomen must be a great burden-on 
patent venous valves especially on the proximal ones in the 
heacus veins. In case of.a weak venous wall it would appear to 
low that the pressure wave may contribute decisively.to the 
‘dilatation of the vein. and. thereby to the commencement and 
progression of the valvular incompetence. Incompetence of the 
commmnicating veins seems to alter entirely the conditions for 
-transeeigsion of increased intra-abdominal pressure to the sub- 
-cutaneous veins of the lower extremity. 





— The hypothesis relating varicose veins to the transmis- 
‘sion of raised intra-a dominal pressures, built originally cn 
observations made a generation or more ago, has recently 
-been Srengthened by the study of Folse™ on venous flow, 
© using a bidirectioral ultrasonic flow detector. This 
~convineed him that venous insufficiency above the sephe- 





ndings can be summarized as follows: 
1. Beth the iliofemoral and saphenous veins above leg 
-varicos ties are always incompetent, reverse blood flow 
¿preceding the development. of varices. 

2. Ineompetency always proceeds downward, that ef the 
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ra-abdominal pressures were raised to the paat where 





iliofemoral vein preceding that of the saphenous. 

3. Varicosities below the knee almost invariably precede 
those above the knee, and if the former alone are present 
the saphenous vein in the thigh is maa: though not 
yet varicose. 

4. Unilateral below-knee varices are always associated 
with incompetent thigh veins on that PR; but often not on 
the other 7 teg. 



























6. Vivar varices, cues are Bhat 
nancy, may be isolated or associated 
varices, In the latter case there is iliofe 
internal iliae incompetence. ; 

T. Inall patients with varices in whom the 
nous vein above the thigh perforator was competen 
perforator and femoral vein above it were incompetent. 

8. Some valves may remain competent, while other 
exposed to the same increase in hydrostatic press e 
become incompetent. 

These findings were interpreted as supporti 
concept of descending, sequential valvular incomp 
being the etiological mechanism that leads to the devel p- 
ment of primary varicose veins. ee 

Although these workers considered raised indracabélotn 
inal pressures to be an important cause of varicose veins, 
they appreciated neither the major role played by consti- 
pation in necessitating abdominal straining, nor the geo- 
graphical distribution of this disease, which closely related 
to the size and consistency of stools passed. Had they done 
so, the significance of their findings, suggesting as they do 
means of prevention, might have been given much greater ; 
prominence. 

An observation consistent with the above hypothesis is 
the increased prevalence of varicose veins (9%) in trishaw: 
riders compared with barbers (5%) who stand all day in 
Singapore.“ Trishaw-riding entails considerable abdom- — 
inal straining. 


VARICOSE VEINS AND DIET 


Studies of gastrointestinal transit times and stool 
weights in communities with high and low prevalence of 
varicose veins and certain associated diseases indicate that 
one of the most important activities that regularly raises 
intra-abdominal! pressures is straining to evacuate abnor- 
mally viscid stools. The most important factor responsible- 
for this viscosity of stools is a low fiber content in diet. It 
has therefore been postulated that diets deplete in fiber- 
rich plant. foods are a fundamental cause of varicose 
veins.™“ Other factors are probably contributory and may 
in certain circumstances be of major significance. 

This postulated explanation for the causation of varicose 
veins is consistent with age distribution. The changes: 
described would be expected to be progressive with the 
passage of time. It is also consistent with the observed 
geographical distribution, the current comparable preva- 
lence in the black and white Americans and the epidemio- 
logical association between varicose veins and. certain 
other characteristically Western diseases, which have been 
postulated to be causally related to fiber-depleted diets. 

















Varicose Veins—Burkitt 1331 














AS mentioned above, t e prevalence i 
been shown to be positively related to that of diverticular 
disease. =a This disease is believed to result frem one 
“aspect of constipation, namely raised pressures within the 
lumen of the colon.’ Varicose veins have been related to 
the other aspect, raised intra-abdominal pressures result- 
ant on straining at stool. It might therefore be expected 
that varicose veins and diverticular disease would be 
associated in individuals as they are associated epidemio- 
logically. The epidemiological relationships between vari- 
cose veins and some other diseases can be similarly 
explained. Raised intraluminal pressures have been 
blamed, not only for diverticular disease but also for 
appendicitis.’ Raised intra-abdominal pressures have been 
incriminated in the pathogenesis of hiatus hernia” and 
hemorrhoids,'*" as well as of varicose veins. 


CONCLUSION 


Any postulated hypothesis as to the pathogenesis of 
varicose veins must still be considered to be speculative. 
That they are largely the result of environmental factors, 
and consequently at least partly preventable, seems in 










le doubt. The treatment of varicose veins is a major 


` burden on the curative resources in Western countries and 


the disability they cause results in much loss of manpower 
toindustry. The emphasis placed on therapeutic procedures 
has completely dwarfed any consideration given to possible 
prevention. It is suggested that this is a wrong priority and 
that a return to a diet richer in plant fiber could, within a 
generation, radically reduce the prevalence of this 
disease. 

It may be argued that the etiology of varicose veins is 
multifactorial, and that too much emphasis has been placed 
on one factor. If a multispan bridge offers potential access 
to an invading army it is only necessary to demolish one 
span to impede its progress. If the spans are of unequal 
strength the weakest only need be chosen for demolition. 

In the case of varicose veins the correction of a dietary 
deficiency offers the best prospect of removing an etiolog~ 
ical factor. destroying a destructible span. Moreover, such a 
dietary change might confer additional bonuses in reduc- 
ing the prevalences of other diseases associated with 
varicose veins that are also believed to result in part from 
fiber-deficient diets. 
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303 patients with Crohn disease seen at the New Yerk 
Cornell Medical Center, 138 (28%) developed an aao- 
cess, anal fissure, or anal fistula during the course of 
disease. in 9.3% of patients the anal lesion preceded the 
oFintestinal symptoms by two weeks to 12 years. Patients 
w series with large bowel disease were twice as likely to 
an anal lesion as were patients with small bowel 
ikewise, patients with large bowel disease were twice 
o have had ar anal lesion as a presenting symptom. A 
with an anal lesion, however, was more apt to develop 
el disease simply because the small bowel was a “ar 
moner site of Crohn disease in this series. 
The cause of the anal lesions is still not clear. Specitic 
of Crohn disease was not found in histological exami- 
of material from any of the patients. 
(Auch Surg 111:1333-1235, 1976) 


in disease is an inflaramatory bowel disorder that is 

ften disabling, and whose cause is unknown. Many 
_ of ite adverse effects take the form of complications that 
are lif2-threatening and involve any of a number of organs. 
In terms of patient suffering, however, those complica- 
tionsaffecting the anal region are frequent and may be, <o 

_ the petient, the main cause for concern. To the physician, 

the aral lesion may be a differential point in distinguish- 
ing granulomatous from ulcerative colitis, being consid- 
erably more prevalent in the former. ’ This study wes 
unde*:aken with the hope of gaining further insight into 
this @mmon complication of Crohn disease. 


Clinical Population 








Frow: 1732 through 1974; a total of 503 patients with a diegnosis 
of Crain disease were treated at the New York Hospital-Cornell 


ter. Patients included for review were those in-whon 
: the dimzrosis was confirmed pathologically, radiologically or at 
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exploratory surgery. “Anal lesion” was taken to include: abe sses, me 
fissures, and fistulas. Hypertrophied anal skin tags were not i 
included far'study because they are commonly found in th Pos 
population~a frequency approximating 40% has been reporter 


RESULTS 


Of the 503 patients reviewed, 138 (28%) developed one or 
more anai lesions while under, or prior to, our care. Eighty 
patients (58%) were male, and 58 (42%) were female, 
compared with 49% male and 51% female for the entire 
series. Forty-seven patients each had two anal lesions, 
while ten had three. wok 

Table 1 summarizes the distribution of anal lesions: by 
site of disease. Although disease that involved primarily 
the large intestine comprised only 19% of the total series, 
colonic Crohn disease accounted for 34% of patients with 
anal lesicns; 50% of all patients with colonic disease. 
developed an anal lesion. Similarly, 9.8% of the total series 
had rectal involvement, yet a person with rectal involve- 
ment had a 58% chance of developing an anal lesion.. 
Patients with only small bowel involvement, comprising 
64% of the series, had a 22% chance of developing an anal 
lesion. The incidence of anal lesions in large bowel vs small 
bowel disease is significantly different (P < .01), being | 
higher in the former. 

In 47 patients (9.4% of the total series) an anal lesion 
developed as the sole presenting symptom of Crohn 
disease. Thirty-four percent of patients with anal lesions 
had them as the initial symptom. Four patients initially 
had two anal lesions each. The anal lesion preceded the 
onset of other symptoms of Crohn disease by a mean of 
three years, with a range of two weeks to 12 years. 


Pathological Examination 


Histologic review of tissue obtained from the available 
25 anal lesions at this institution was undertaken: Bach — 
lesion was characterized by the presence of giant cells 
mixed with large numbers of mononuclear cells, usually 
lymphocy tap. In no instance were granulomas identified, 
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- Table 1.—Distribution of Patients With Anal Les ons 
by Site of Crohn Disease 







Patients With Anal Lesions 
Site of er, 
Crohn Disease No. 0 h 














-Small bowel disease 69/323 







Small bowel & colonic 22/84 26 
disease 

Colonic disease 47/96 50 
(rectal invoivement*) (26/49) (58) 

Total 138/503 28 












*Each patient also included under colonic disease. 


Table 2.—Time Between Development of Anal Lesion and 
Onset of Intestinal Symptoms 









Time Interval No. of Patients 








Table 3.—Site of Crohn Disease When Anal Lesion 


Was Initial Symptom 


Smali Bowel & 

Small Bowel Colon 
Abscess 12 
Fissure 4 
Fistula 10 
otal 26 
% of total . 55 


Colon Total 


E Table 4.—Site of Crohn Disease for All Anal Lesions 


Smali Bowel & 
; Small Bowe! Colon Colon 
Abscess 37 15 24 
«Fissure 21 7 13 
Fistula 37 19 32 
-Total 95 41 69 
%.of total 46 20 34 


Total 


‘Table 5.—Likelinood of Having Had Anal Lesion as First 
Manifestation of Crohn Disease 


No. in Whom Anai Lesion 
i Site of Disease Was First Symptom 
fp Small intestine 
-Small intestine & colon 
Colon 


Total 47/503 





« despite multiple microscopic sections. This finding differs 
= from that of others.* As a result, from our own microscopic 
_ data, we are unable to conclude that an anal lesion in the 
__ presence of Crohn disease represents a skip arez of disease 
rather than perhaps a response to some other inciting 
factor. 
<- Forty-seven patients in whom the anal lesion was the 
initial symptom developed intestinal symptoms during the 
follow-up period. Of these, 30 did so within six years of its 
appearance. Results are summarized in Table 2. 
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Table 3 indicates the site of Crohn disease when an anal 
lesion had been the first symptom, while Table 4 shows the 
type of all anal lesions according to the site of Crohn 
disease. A person in this study who developed an anal 
lesion as the first symptom of Crohn disease was most 
likely to develop small intestinal disease (85%), and was: 
somewhat less likely to develop primarily colon involve- 
ment (32%). However, patients with colonic Crohn disease 
were more likely to have had an anal lesion as an initial 
symptom than patients with involvement of other sites. 
This is demonstrated in Table 5 where 8.1% of all patients 
with small bowel disease had an anal lesion as the first 
symptom, whereas 16% of patients primarily with large 
intestinal involvement had an anal lesion as the first 
symptom. This difference is statistically significant 
(P < .05). Two of these patients had left-sided large bowel 
Crohn disease, whereas the other two had only small bowel 
involvement. 

In a retrospective study such as this, it is. difficult to 
assign a causative factor to the development of anal 
lesions. It has been our observation that the onset of anal 
lesions may be preceded by a bout of diarrhea. Of the 
patients with normal bowel movements (127) only eight 
developed anal lesions. Once diarrhea developed 32% to 38% 
of the patients developed anal lesions and this was notin 
direct proportion to the degree of the diarrhea (Table 6). 


Surgery 


Anal lesions are a frequent complication of Crohn 
disease. While rarely life-endangering, they are a source of - 
significant morbidity. In four cases from our institution, 
perianal disease caused fecal incontinence from dest 
tion of the sphincter mechanism and required proctecton 
to relieve symptoms. Diversion of the feeal stream was 
necessary in three cases to control perinea! sepsis prior to 
proctectomy in cases where the perineum was involved. 
extensively with disease. 

Ordinarily, anorectal abscesses were treated by prompt 
incision and drainage in keeping with established surgical 
principles. Anal fissures and fistulas required surgical 
treatment only occasionally. The former usually responded 
satisfactorily to local measures, while the latter were often 
well tolerated for prolonged periods. In our experience 
diversion of the fecal stream by itself has been uniformly. 
unsuccessful in healing anal lesions...The question of- 
whether perineal wounds will heal completely. before the 
active proximal disease is quiescent or excised is one that is 
not easily answered since the patient is usually undergoing 
intensive treatment for Crohn’ disease if it is active. 
Clearly, the goal of treatment should be to control the: 
primary disease regardless of the anal lesion present, 


COMMENT 


Published reports have shown a wide variation. in the 
incidence of anal lesions in Crohn disease. For predomi- 
nantly small bowel disease, figures have ranged from 8.5%) 
to 29%.° In predominantly colonie disease, reports cite 
figures from 44%’ to 81%." Our figures of 22% for small 
bowel disease and 50% for primarily colonic disease are in 
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: Witty three poent of 


Ey ta ta ekip areas bas been suggested.* In this study we 
inable to identify the anal lesions as type specifie e to 
disease. 

all, 9.3% (47) of our patients developed an ana! lesion 
Ue first symptom of Crohn disease. This rises to 16% 
patients with Crohn colitis are taken alone. These 
jare in contrast: to those of Baker and Mikon- 


the development of the anal lesion preceded zhe 


ies was apparently composed of a larger percent- 
lonic disease. In addition, these authors iacluced 
us skin tags in their figures. 

study a patient who first had.an anal lesion was 
ely to develop small intestinal Crohn disease (52%) 
y because in oar hospital small bowel disease tas 
more frequently seen than large boweldisease. This is 
an sufficient to: make up for the fact that patients 
onic disease were more likely to have had an anal 
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` Table 6.—Distribution of Patients With Anal Lesions After Development of Diarrhea 


2 a anal lesions,‘ peas we 


ason, ® who have reported that in 24% cf their 


al symptoms. The reason for the discrepancy is not: 
although in part: it could be due to the fect that’ 








No. of Patients 2 
Without Anal Lesions w 


lesion iritially (16%) than patients with small bowel disease 
(8%). 

One oi the aims of this study was to evaluate the role of 
specific ¥s nonspecific causes of anal involvement i in 
disease. We were unable to demonstrate | the 
lesions o ` Crohn disease in any of the specimens exa 
It is therefore still unclear which role specific causes play. 
The operation to be performed for anal complications of 
Crohn disease should be conservative but adequate. The 
reason for abdominoperineal resection in four of our a- 
patients was more related to complications of surgery than 
specific iavolvement with Crohn disease. 







References 


1. Boggs HW Jr: Anal lesions of granulomatous (Crohn’s) disease of the 
bowel. Sout Med J 63:1265-1267, 1970. 

2 Williams JA: Progress report: The place of surgery in Crohn's disease. 
Gut 12:739-749, 1971. 

3. Morsoz BC, Leckhardt-Mummery HE: Anal lesions in Crohn’s disease. 
Lancet 2:1422-11238, 1959. : 

4. Burma: JA, Thompson H, Cooke WT: The effects of diversion of 
intestinal extents on the progress of Crohn’s disease of the large bowel: 
Gut 12:11-14 1971. 

5. Atwell FD, Duthie HL, Goligher JC: The outcome of Crohn's disease. Br 
J Surg 52:986-972, 1965. 

6. Koutny J: Experience clinque et chirugicale dans 70 cas:de maladie de 
en, Acta Chir Belg 10:981-1010, 1968. 

. Schofied PF: The natural history and treatment of ‘Crohn's disease. 

Ani Roy Cal Surg 36:258-279, 1965. 

8. Lockhardt-Mummery HE, Morson BC; Crohn’s disease of the lanes : 
intestine. Gal 5:493-509, 1964. i 
9. Fielding. JF: Perianal lesions in Crohn's disease. JR Coll Surg Edinh 

17:32-37, 19%. 
10, Baker WNW, Milton-Thompson GJ: The anal lesion as the sole 
presenting symptom of intestinal Crohn disease. Gut 12:865, 1971. 











Crohn Disease—Homan et al 





of the advances in | 


sports medicine 


AMA Fitness and 

Sports Publications 

-Medical health care for athletes can be only as beneficial 
as it is current. With the more sophisticated perform- 
ances which are evident in all fields of sport, it is vital 


_ that you remain abreast of recent developments in 
sports medicine. 






















_ The AMA Fitness and Sports Publications will enable you 
< to provide the sound health care and supervision necessary 
to keep pace with medical problems unique to sports. 

You will find them to be extremely helpful for treating 

your sports-minded patients, whether they are week-end 
warriors, professionals, or young superstar hopefuls. 
Compiled by medical sports authorities, these references 
-will help you to further optimum health care practices in 
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Concise illustrated review of current sports medi- 
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rthotopic Liver Transplantation 


e È ‘study Emphasizing Graft-Relateé Septicemia 



















_ Isendrick A. Porte 


n 93 recipients of 102 orthotopic. liver homografts, the 
incidence of bacteremia or fungemia exceeded 70%. The graft 
| was. usually an entry site for systemic infection after both 
immunologic and nonimmunologic parenchymal injury, espe- 
if there was defective biliary drainage. The rele of the 
ograft itself as the special infectious risk factor has 
pted increased use of defunctionalized jejunal Roux limbs 
reduce graft contamination. It has also stimulated very aggres- 
postoperative diagnostic efforts to rule oui remedial 
anical complications of the transplant. 
rch Surg 111:1337-1347, 1976) 


increased risk from infection is a well-knowa prize for 
the chronic i immunosuppression that is used for whole 
transplantation in humans. The patterns: of infec- 
were worked out more than a decade ago in kidney 
ients and confirmed more recently.*? It was tound 
hat bacterial infections could often be controlled, 
‘providing effective antibiotics were available. The great- 
ext risk proved to be from bacteria, fungi, and protozoa of 
normally low pathogenicity for which highly spécific anti- 
o bote treatment could not be offered. If good ergan 
_ fanetion was achieved without the need for heavy Jong- 
term immunosuppression, the patients could return to an 
essentially normal life without environmental. restric- 
tions.’ Similar observations have been made after cerdiac 
transplantation." 
< The difficulties of infectious disease prevention and 
_ Management after hepatic transplantation have beemeven 
reeater than with the aforementioned organs. as has 
< &ready been emphasized“ andas will be confirmed in 
tais communication. An anal} ysis of the courses of 93 
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conseciitive patients who were treated with liver replace- 
ment has shown that most of the added risk is because the. 
hepatiz homograft itself is often the site of contamination © 
with and entry by microorganisms from the gastrointes-.. 
tinal tract. Measures to minimize or control the resulting 
problems will be described. 


SUBJECTS AND METHODS 


The 98 patients received their orthotopic liver homografts 
between March 1, 1963, and November 28, 1974, for a number of 
indications of which the most common were biliary atresia, 
primary hepatic malignancy, chronic aggressive hepatitis, and 
alcoholi¢ cirrhosis. The studies of infectious complications. were | 
brought up to date to March 1, 1976, assuring a minimum potential 
follow up of 15 months for anyone who was still alive at that’ 
time. ; 

The 93 patients were given a total of 102 transplants. An 
infectieus disease analysis was carried out for the period of 
residence of each of the 102 homografts. This set of. data from cath 
of the 102 transplants was referred to as a graft equivalent. Fach 
of the 93 patients is identified in the Tables by an orthotopic 
transplant (OT) code number. This system has permitted the 
followiag of individual cases in our series from publication to 
publication. 

Twenty-seven of the 93 patients survived for at least one year 
after operation, with a maximum of more than six years; on March 
1, 1976,a total of 16 were still living after 15 to 74 months. These 93. 
cases were recently restudied, with the objective of defining the 
single most important cause of failure for allografts lost. either by © 
death cr retransplantation.** A vital element in the final decision 
was the state of the homograft and the evidence in it of injury 
from oid or new rejection or from other factors: 

These principal causes of failure are listed in Table 1, allowing. 
only one entry for each of the lost grafts. The assignment ofa“ 
single most important cause of failure inevitably required oves 
simplification, since the terminal events were always ¢omplex. 
However, the simplified analytic approach made it possible to 
determine the relative role and pattern of infection in each of the 
four main groups and the numerous subgroups thereby defined in 
Table 1. The biggest subgroup consisted of 26 complications of 
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Table 1.—Single Most Important Reasons . 
Why 86 Liver Grafts Were Lost in 77 Patients’ 































Time to Death or 
; Graft- Loss, Days/ 
Noot Orthotopic Trans- 
Examples plant Patient No.+ 
Nonimmunologic 
homograft damage ` 20 
ischemic injury 6 7/6, 1/20, 11/24, 

2/48, 8/75, 8/85 
Hepatic artery 3 4/18, 20/38, 1/52b 


















thrombosis 
Tumor recurrences 379/14a, 143/23, 
without bile 87/45 
obstruction 
Viral hepatitis 3 377/29, 623/36, 






33/76a 
14/21 
20/13b 









Portal vein clot 


Portal vein not 
reconstructable 



























Graft biliary 1 85/52a 
atresia 

Venous outflow of 1 7/34 
liver blocked 

Cause not 1 161/66 






determined 
Immunologic 













homograft damage 14 
Acute rejection 6 7/7, 9/31, 31/50, 
9/51, 10/7 1a, 
21/86 
Septic hepatic 4 133/9, 186/10, 61/71, 
infarction 105/12 













Chromic rejection} 881/13a, 65/16a, 


339/16b, 157/65a 





Defective biliary 
drainage : 
Acute fistula 7 










23/5, 13/28, 81/47, 
27/63, 28/68, 29,69, 
34/70 


10/22, 39/25, 20/79 














Acute obstruction 















































Delayed 2,190/27, 37/30, 
obstruction 61/41, 47/43, 34/44, 
73/49, 564/54a, 
780/55, 408/58, 
62/60, 111/62a, 
ees 84/84, 62/87, 47,88 
Obstruction by 400/8, 339/15 
; -recurrent tumor 
Deaths not obviously 
» related to homografts 26 
Acute operative 4 0/1, 14/71b, 2/76b 
= hemorrhage, 1/80 
hypovolemia, or 
¿respiratory 
“distress 
Neurologic 6 6/4, 3/32, 26/39. 
disability 32/40, 41/61, 22/72 
Systemic infection 16 22/2, 7/3, 57/14b, 






35/17, 1,238/19, 
76/26, 36/35, 51/37, 
22/54b, 64/57, 175/59, 
11/62b, 31/65b, 59/67, 
15/81, 9/83 













i- “Either by removal at retransplantation (nine examples) or by death 
of the patient (77 examples). The data for the latter classificaticn and the 
basis for the conclusions have been reported elsewhere.” 


An “a” indicates. retransplantation was performed: a “b” means the 
o patient died after retransplantation. 


_-£Histopathologically, there were other examples of acute or chronic 
rejection, but the processes were not thought to be the main reason for 
the graft or patient loss. 
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- -with a switch later to azathioprine. 













ole e of asthiopřine was: 
suspected, ‘cyclophosphamide was substituted, since it has an 
immunosuppressive effect comparable to that of azathioprine. 
Alternatively, cyclophosphamide was used ina number of cases, 





The techniques of biliary duct yeconstruction'a are shown in Figi 1 
and 2. The importance of this information in understanding 
infectious patterns of the liver recipient has been evident’ for 
several years. ™™ In all our early cases, cholecystoduodenostomy 
(Fig 1, left) or choledochocholedochostomy (Fig 1, right): were-used. 
Cholecystoduodenostomy is no longer employed, += because of 
the heavy contamination of the liver gastroduodenal contents, 
because of the high incidence of biliary obstruction at the cystie 
duct, and because of the excessive risk of duodenal fistula if 
attempts are made to relieve such biliary obstruction by reopera- 
tion. In selected cases, biliary reconstruction is still carried out 
with choledochocholedochostomy over a T tube (Fig 1, right). : 

Cholecystojejunostomy is now most frequently used (Fig 2, left}, 
even though it is often necessary to convert. from ‘cholecystojeju- ce 
nostomy to cheledochojejunostomy some weeks or months after — 
the transplantation because of cystic duct obstruction (Fig 2, _ 
right). This secondary procedure has proved. to be relatively me 
safe?" Hee 

The causative agents of infections were identified by ailedrees of 
blood, sputum, tracheal aspirates, and from recognized sites of 
infections whenever possible, During operations, the peritoneal 
cavity, subhepatic space, small bowel contents, and bile frequently . 
were sampled. Bacteria and fungi were isolated and identified i it es 
the clinical microbiologic laboratories by standard techniques. 

The transplantations were carried out under antibiotic coverag 
with methicillin sodium, ampicillin sodium, and’ kanam) ; 
sulfate, which was continued for five to seven days. Cephälothi 
sodium, carbenicillin disodium, and gentamicin sulfate sometime 
were substituted for one of these agents. Antibiotics for treat: 
ment of documented infections were selected on the basis of the. : 
results in vitro sensitivity testing with antibiotic disks. Emperi- 
cally selected antibiotics for initial therapy or in the absence of } 
positive cultures often were used. “2 

Suspected or demonstrated fungal infections were treated with ae 
amphotericin B or flueytosine or both. Nystatin, administered 
orally, was given routinely to patients receiving high doses of 
corticosteroids or antibiotics. In most instances, pulmonary Preu- 
mocystis carinii infections were treated on the basis of clinical 
impression alone and without demonstration of the existence:o?. 
this infection by biopsy. In a few cases, the correct diagnosis was’ 
made at autopsy. Pentamidine and recently a combination of 
sulfamethoxazole and trimethoprim were used for Pneumocystis 










infections. 


RESULTS 
High Incidence of Positive Blood Cultures 


A striking observation was the frequency of bacteremia. 
and fungemia. This phenomenon will be considered further. _ 
on for the patients still alive on March 1, 1976. Among the 
77 patients who eventually died after receiving a total of 86. — 
grafts, bacteria or fungi (or in 12 instances, both) were 
grown from cultures of the blood at some time during the. 
residence of 61 of the 86 grafts (Table. 2). i 

The incidence of bacteremia was 59 of 86 (69%) (Table 2).: 
In 29 instances, the patients had bacteremia with more 
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oil =Contamination 


-Fig 1.~—Techniques of biliary duct reconstruction used in early 
|. Ga@es of orthotopic liver transplantation. Left, Cholecystoduode- 
Nestomy. No longer used, because of excessivé contamination of 
_ bifary tract and for other raasons stated in text. Right. Chcledo- 

: cir clenocostonly. Still used in selected cases. 














one microorganism. simultaneously or seqaentally. 
ently, blood caltures were positive for the same 
rganism on repeated occasions. However, im compil- 
the results, a specific microorganism was given credit 
once during the time of one graft equivalert. 

e majority of all bacteria isolated were Escherichia 
Enterobacter-Klebsizlla or group D Streptococcus, all 
al inhabitants of the intestinal tract. In contrast, only 
w staphylogocei, pneumococci, and Haemopailus 
nzae type B were found in blood cultures. 

dida species, usually Candida albicans, were grown 
ture from the blood during the residence of 14 grafts 
Table 2). In two instanees, yeast was the only organism 
in the blood, but in the other 12, both bacteria and 
ida. were identified during the same graft resi- 


Nonimmunologic Homograft Damage 


enty patients were judged to have died or lost their 
geciis because of hepatic damage that did not have an 
‘nunologic cause (Tables 1 and 3). 
‘Che transplant damage reflected excessive ischemia in 
examples (OT 6, 20, 24, 48, 75, and 85) or the inability to 
_ satisfactorily reconstruct all the graft vessels in six more 
(C7 18b, 18, 21, 34, 38, and 52b) (Table 1). The 12 recipients 
< of hese livers were all dead within one to 20 days laverage, 
< T.B. They achieved generally poor liver function, vith rises 
: in transaminase levels that indicated extensive necrosis. 
_ Irfeetious complications in their heterogenous collection 
_ (Teble 3) were avoided only in four patients who died after 
z, t and 7 days (OT 20, 48, 18, and 34). The freedom from 
infection could have been an artifact wheresy death 
ervened before ar infectious diagnosis became possible. 
wever, the other sight patients also died early (OT 6, 
21, 24, 38, 52b, TE, and 85), and, in seven, bactrensia or 
gemia appeared. In: five of these eight, the same 
roorganism in the blood were grown from cultures of 
liver, bile, or adjacent peritoneum (Fig 3). Ore patient 
T 85) who had been given a necrotic liver was found, at 
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Jejunum Jejunum 


Fig 2.—Use of defunctionalized jejunal limb (Roux-en-Y) for biliary 
drainage. Objective is to avoid contamination. Left, Cholecystoje- 
junostomy. Right, Choledochojejunostomy. Most commonly, 
choledochojejunostomy has been secondary procedure that has 
been made necessary by delayed obstruction of cystic duct after 
reconstruction shown on left. 


autopsy eight days later, to have disseminated aspergillo- 
sis. This condition may have predated transplantation. 

The nonimmunologic graft injury in the other eight 
patients (OT 14a, 23, 29, 36, 45, 52a, 66, and 76a) was 
generally late in developing (Table 1) and led to death or 
retransplantation after 33 to 623 days (average, 236). The 
most common causes of graft loss were tumor recurrence 
and hepatitis (three each). During the eight graft equiv- 
alents, significant infections were seen, with the single 
exception of patient OT 14a (Table 3). The combination of 
positive blood and liver cultures with the same microor-. 
ganism was not seen. : 

Moniliasis developed during four of the twenty graft. 
equivalents (Table 4). One of these latter was a patient 
(OT 36} whose graft failed after almost two years because 
of recurrent serum hepatitis” and who also had systemic 
candidiasis and nocardiosis (Table 3). Monilial esophagitis 
was present in three of the four patients. 


Immunologic Homograft Damage 


On histologic grounds, these 14 livers (Table 1) suffered 
acute cell-mediated rejection, chronic rejection whereby 
the dominant finding is vascular damage, and (in four 
children) a complication termed septic hepatic infarction. 
With septic hepatic infarction, “= there was thrombosis of 
the right hepatic artery, areas of consequent gangrene and 
abscess formation in the liver, and multiple bacteremias 
that were proved or assumed to be of hepatic origin. 
Evidence has been presented elsewhere that a combination 
of immunologic and mechanical factors were responsible 
for septic hepatic infarction.” 

The incidence of bacteremia in the 14 graft equivalents 
was 86% (Tables 2 and 4). In eight instances (OT 9, 10, 11, 
12, 16b, 31, 51, and 65a), cultures of the same microorga- 
nisms were obtained from liver, bile, or adjacent peritoneal 
fluid (Table 4). Specimens in or around the liver were not 
obtained in most. of the other cases. 

Lung or wound infections or both were found in five of 
the 14 cases. : 
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Bacteremia coli Klebsiella Proteus _bacter < Serratia- -monas laneou 
Nonimmunologic homograft damage B E a ; 
iN=20) 12 : 
ischemic injury (n=6) 3 bce Spee es | 2 
Hepatic artery thrombosis (n =3) 2 2 1 
Tumor.recurrences without bile 
ebstruction (n= 3} 1 1 
Viral hepatitis (n= 3) 2 
Portal vein clot (n= 1) 1 $ 
Portal vein not reconstructable 
m1) 1 1 1 
Graft biliary atresia (n= 1) 1 1 
Venous outflow of liver blocked 
(n=4} 0 
Cause not determined (n =1) 1 1 
Immunologic homograft damage 
(N=14) 12 
Acute rejection (n= 6) 4 2 2 : 
Septic hepatic infarction (n= 4) 4 4 3 1 
Chronic rejection (n= 4) 4 1 1 
Defective biliary drainage (N = 26) 21 
Acute fistula (n= 7} 5 2 1 1 ; 
Acute obstruction (n =3) 1 1 1 : es 
Delayed obstruction (n= 14) 13 8 1 3 1 1 to. 
Obstruction by recurrent tumor 
(N=2) 2 2 2 2 
< Deaths not obviously related to 
homografts (N = 26) 14 


Acute operative hemorrhage, : 
hypovolemia, or respiratory ; ii 
distress (n= 4) 1 1 see On 


Neurologic disability (n = 6) 
Systemic infection (n= 16) 







3 


“If a microorganism was grown repeatedly in culture during the residence of a given graft, it was given credit only once. 
+The format for analysis by primary reason for graft loss is the same as in Table 1. 


Table 3.—Pattern of Infection in 20 Patients Whose Homografts Were 


Orthctopic Transplant Patient No. 





Gastroin- 



















































































No. of Biliary Peritcneal testinal 
Patients Blood Liver Tract Cavity Wound Lung Pleura Heart Tract 
Bacteria 
Escherichia coli 5 38, 52a, 33, 52b, 75 38, 75 
: 52b, 75 75 
- Enterobacter-Klebsiella 4 13b, 23, 38, 76a 13b: 38 13b 
= Proteus 1 13b 13b 13b 
~ Pseudomonas 2 6, 24 24 6, 24 
Serratia 1 75 75 75 , 
'Groùp-D Streptococcus 3 36, 38 38 38 45 
Streptococci, others 9 eke 
Staphylococcus aureus 2 66 36 Beg 
Staphylococci, others f3] n 
Bacteroides 1 13b 13b oes 
Clostridium: i. 36 
Anaerobic diphtheroids 1 76a 76a: 
< Miscellaneous 2 21 
Candida albicans. 4 6, 24, æ 24 36 36 624 
Aspergillus species 2 85 45, 85 85 
-Miscellaneous © o ooo o e A ` 45 
Protozoa eee ee ; g ; 
<i Pneumocystis carinii Ae oe : 45 
Nocardia asteroides 1 l £6 : TE 36: 
No infection — <> 5* ; 


* Orthotopic transplant patients 14a, 18, 20, 34, and 48. 
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Defective Homograft Drainage 


The mechanical defects included three examples of acute 
duct obstruction; 14 of delayed obstruction, and seven of 
acute biliary fistula. The consequences were roughly the 
same under all these circumstances. 

The 26 graft equivalents in this group (Table 1) were 
associated with 21 bacteremias and/or fungemias (Table 
5). There was a striking conformity of microorganisms that 
could be grown from cultures of the blood in comparison to. 
cultures from the liver, bile, perihepatic peritoneum, or 
wound {Table 5). These microorganisms were usuall y mul 
tiple and almost always of the enteric variety (Table 5). 

Metastatic foci of these bacterial infections to organs 
outside the peritoneal cavity were very rare, as can be seen 
in Table 5. When organ systems such as the lungs, urinary 
tract, or gastrointestinal tract beeame infect ted, it was of 
interest that fungi were common. 


Deaths or Graft Losses not Obviously Related 
to Homografts 


This collection of 26 graft equivalents (Table 6) included 
20 prifery liver transplants and six retransplants (see 
All the. Tecipignfs. died. Four deaths after one to 14 
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Bacteria ae i : eee 
Escherichia coli ons 6. 9, 10,14, ears > p 10 ; qg 
























































































oy : 42, 50, 51. 14,4 ; 
‘Enterobacter-Klebsiella = 7. 9, 10,12, +0, 12, ; 10°31 10 10, 31) 19 
Ea 16b, 31, 50 16b,31 B86 
Proteus 1 13a 
` Pseudomonas 2 11 l 9 
Serratia be 0 
Group D Streptococcus 5 10,166, 65a ` 0, 1 6b, 9, 10 86 
SE j a 
Streptococci. others 1 13b 
Staphylococcus aureus 1 86 
Staphylococci, others ee 9, 16a 16a 
Bacteroides. =. 1 9 9 9 
Clostridium: 1 86 
Anaerobic diphtheroids 1 86 ; 
< Miscellaneous 3 11, 13a, 16b 16b 
RONG oe 
Candida albicans 6 9, 31, 51 31 1 ee: 31 31 31 
"Aspergillus species 
Miscellaneous 1 
Protozoa =>. : 
<- Pneumocystis carinii 16b (?) 


Noinfection ; 2* 







Orthotopic transplant patients 7 and 71a. 


Fig 3.—Course of 3-year-old child (OT 38) whose hepatic artery thrombosed, causing partial hepatic necrosis, in spite of: 
which there was good liver function. Graft infection and uncontrollable sys:emic sepsis supervened. All organisms identified 
in blood were also grown from cultures of multipla small abscesses in homograft at time of autopsy. ; 


Liver Transplant 
9/22/70 
-+ Postmortem 





Cultures = 
Liver @ Escherchia coli ; 
Abcess| ° @ Streptococcus Group D 
eee ce eee ee uae GE coli 
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as were caused by bleeding, hypovolemia, or respiratory 
afficiency (OT 1, 71b, 76b, and 80). Six adult: patients 
T 4, 32, 39, 40, 61, and 72) exhibited crippling and 
‘moversible neurologic disabilities during or just after the 
transplantation. They died after three to 41 days {average, 
22. The other 16 patients were thought to bave died 
marily from infection: 

he patterns of infection in the 26 patients. included 
e organs and multiple agents. Gram-negative 
a and fungi were particularly obvious. Even though 
st problems with the homograft were ret diag- 
, bloodstream cultures with the same microorganisms 
: found i mor aot the liver were coeeseiated 


T fungal peritoni s (especially in the l 
À ts). i 

ut one of the patients died within the first: six 
neaths (Table 1). The exceptional patient (OT 19) died 3% 
ears posttransplantation: of complications of Haemo- 
s septicemia. Excluding this recipient, whose autepsy 
n reported,” the average survival of the sther 25 
7 days. The pattern of infections in this subgroup of 
lable 6) resembled that often found in renal homograft 
€ pients. 
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Infections in Patients Still Alive 


‘The: 16 patients alive on March 1, 1976, fifteen months to : 
more zhan six years after liver transplantation, had not 
been zee of infection (Table 7). Ten of the 16 have had | 
bactersmias, and only five have been spared major infec _ 
tions. - i 

Five of the 16 survivors had biliary duct complications. 
The okstructed or improperly draining liver became a focus 
of infection, which was reflected in identical cultures of the 
bile arz! blood. Secondary bile duct reconstruction made the 
situation manageable (Fig 4). 


COMMENT 


The- weakening of immune reactivity by commis. 
emplozed combinations of immunosuppressive agents has a 
been cescribed in great detail by many authors, usually _ 
from coservations in kidney recipients. The best known 
consequence is a diminution of reactions subserved by cell- 
mediased immunity, but an impaired humoral antibody . 
responsiveness has also been well demonstrated. In spite of 
these changes, it is often feasible with the eareful use of 
drugs *¢ achieve a balance whereby renal homografts may 
survive with normal function for many years without 
excess¥ely jeopardizing the host from infection. Failure to 
obtain a good result in kidney recipients usually implies’ 
either poor homograft function, a need for excessive 
chronic immunosuppression to maintain graft function, or 
both." In heart recipients, the transplant itself does not. 
often serve as a source for systemic infection," altho 
the hemograft kidney or ureter may be a eomy 
portal.* 

Since survival of kidney, heart, and liver rl depenc 
on essentially identical immunosuppressive techniques, it 
is not surprising that the infections after the transplanta- 
tion of all three organs have similarities. Common features 
includea high risk from pneumonitis, a tendency for > 
localized sepsis to quickly become multifocal, ‘and the 
frequext etiologic role of Gram-negative bacteria, fungi, 
and otker less common microorganisms of normally low 
pathogenicity. 

However, the purpose of this communication is to deter- 
mine wnat extra conditions existed in recipients treated by 
liver transplantation to account for the previously. de- 
scribed ™™= enormous risk from infection borne by these _ 
patient.. The first step was to identify in failed cases the 
single most important triggering event in the downhill 
courses The resulting analysis of hepatic cases was 
recentl* reported” and served as the framework on which. 
the otherwise bewildering array of infections could be 
viewed for the present study. 

The Lyer itself proved to be the special infectious risk 
factor, consistent with earlier experimental studies of. 
Brettscineider et al and Alican and Hardy.” In the 
analysie of the 98 recipients, damage to the liver emerged 
as the principal factor of failure in almost three fourths of 
the cases. Although the nature of the liver i injury varied 
widely, che effects on infection were similar. Early in the 















course, Bchemia, partial or complete hepatic devasculariza: 


tion, bigary obstruction, and rejection were frequently = 
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Patients Wound — tung. Heart 
Bacteria : ; j PETS ee ; ee 
Escherichia.coli__ 18 5,8, 16, §, 30,41, 0 -< B49, 58, 
na : 30, 414,43, A3 4AL AT, o 68,79, 87 
44, 47, 54a, 49, 54g. 69, 68, 69, 79, poe 
58, 60, 69, 7928: 84:87 
i À 79, 84 R TEnepT oh ; ; 
Enterobacter-Klebsiella 15 8, 15, 27, 8, 43 25. 27, 28, 22,25, 43, 25, 27, 28, 
; : 28, 43, 47; 43, 47, 49, 47, 49, 58; 62a, 68; 79 
: 58 60, 68, 87 68, 87 ae 
Proteus 4 43, 58 43, 58 47 87. 
Pseudomonas. 5 8, 15, 79 49 79 7 8, 49, 79. 
Serratia. : 87 27 87 27 87 
Group D Streptococcus tt 15, 27, 41, 41, 43, 69 41, 43, 53, 43, 47, 68, 27, 62a, 68 87 
: Pes 43, 54a, 87 69 69, 87 
Streptococci, others. 6 27, 30 30 27 25, 49, 87 27, 62a, 87 
Bacteroides 8 8, 27, 43, 54a 43, 54a, 58 43, 47, 68 
; 47, 49, 54a 
Clostridium - 6 44, 49, 60 58 44, 47 
: Anaerobic diphtheroids 3 54a, 55, 84 
Miscellaneous: : 7 27, 88 54a 49 47 27 
Fungi 
.Candida albicans 15 8, 30, 70 43, 58, 63, 25, 41, 43, 8, 25, 41, §, 25 Gor 
: ; : 68, 70 63, 68, 70, 49, 54a, 58, 
79, 87 62a, 63, 68, 
$ 70, 79, 87 
Aspergillus species 3 41, 79 79 79, 88 79°. 
-Miscellaneous 4 47 47 22 27, 62a 
< Protozoa 
-Pneumocystis carinii 3 27 (7), 49, 55 
Orthotopic Transplant Patient No. 
No. of Biliary Peritoneal ; 
Pees TS Patients Blood Liver Tract Cawity Wound Lung Pleura . Heart 
> Bacteria. i 
Escherichia coli 7 14b, 37, 39, 39 3, 37, 399 59 39 39 
57, 72 57, 59 
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SAN died. o 


FOrthotopic transplant patients 1, 4, 32, and 80. ae : 























. Enterobacter-Klebsiella 6 62b, 65b, 76b 59 
“Proteus. f 3 40 40 2, 40 JPRS 
‘Pseudomonas 4 14b, 17 3 2. 3, 17 ered 
- Group D Streptococcus 3 54b, 61, 72 61 
‘Streptococci, others 2 14b 57 
= Diphtheroids 1 14b 
“Staphylococcus aureus 1 57 
< Staphylococci, others 2 14b, 59 59 
`: Haemophilus influenzae B 1 19 
_... Clostridium 1 19 
(Anaerobic diphtheroids 1 67 a 
<: Miscellaneous i 3 59 72 17 
Fungi : 
Candida albicans... 10 40, 83 59 17, 3& 40, 14b, 54b. 59, 40, 83 83 
$ 81,83 -65b 
Aspergillus species 19 19, 71b, 81 71b, 81-81 
Miscellaneous : 1 62b -62b 
Vituses ae i $ 
Herpes simplex i2 5 26, 39, 67, 26, B7. 
a i » 81 
Cytomegalovirus 8 61 61 3, 26, 35, 2600 
; EE ti 37, 40, 65b, j 
83 
OA 26 26 
a EE 19,372, 
PERT ites ga ate : 54b (7), 57, 
; ; Bees oe eee 61 
Toxoplasma gondii BOQ See et OL ee a a Sr 


Ae ERAT 
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accompanied by systemic infections, and these often 
included bacteremias, especially of the Gram- -negative 
variety. 
At a later time, febrile and other manifestations of 
systemic infection accompanied by Gram-negative batter- 
emia proved in the overwhelming majority of cases to be 
related to defective bile duct reconstruction, most 
commonly partial obstruction: Failure to promptly. alle- 
viate either biliary obstruction or bile fistula formation 
resulted in eventual patient death with or without other 
foci of infection in distant sites. Both with the early 
delayed complications, it became possible in a large 
number of cases eventually to compare positive blood. 
cultures with cultures of bile, liver tissue, or fluid collecte 
from or around the liver. The conformity of the blood 
cultures to the various cultures found in and around the 
liver was striking, particularly when duct obstruction: was 
present. 
From this information, steps have been taken to improve 
infectious disease care. We have been performing biliary 
reconstruction for the last 24% years with a Roux-en-Y. 
technique that is known” to protect the liver from. 
contamination by placing it outside the upper gastrointes- . 
tinal tract (Fig 1, left). An acceptable alternative that 
retains the intact sphincter of Oddi is choledochocholedo- 
costomy (Fig 1, right). : 
Even with such improvements of biliary reconstruction, | 
there must be close surveillance afterward for obstruc-— 
tions, bile fistulas, abscesses, or other complications tha 
are focused in the right upper quadrant. Becau 
bacteremias are so often the first signal of such. evol i 
disasters, a single-minded determination is necessary 
clearly explain their causation, particularly if positive - 
blood cultures persist in multiple samples. Transhepatic 
cholangiography has been the single most important diag- 
nostic test. Additional diagnostic tests that may rule out 
other causes of liver injury that could contribute to 
systemie infection include needle or open biopsies, scans o 
using isotopes that measure recituloendothelial or paren- © 
chymal function, and serial liver function tests. : 
When an infection is found in or around the liver, 3) 
curative treatment (usually surgical) must be instituted. 
Revision of biliary drainage is an especially important 
possibility. Imperfections of biliary construction that- 
previously were always lethal have been successfully. 
repaired in increasing numbers despite the fact that these 
corrective procedures have been carried out in the presence ; 
of positive bile, subhepatic, or liver cultures." Success 
depends on carefully chosen antibiotic coverage. 
Although it seems established that the liver homograft. 
itself accounts for many of the infections after hepatic a 
transplantation, it does not explain them all. Many of the 
recipients whose lethal infections seemed to be indepen- 
dent of the liver were generally those with the most 
adv. anced disease, possibly so far along that transplanta- -< 
tion was no longer warranted. Some had bacteremia or 
fungemia at the time of transplantation, several. others 
were receiving second grafts, and six suffered severe 
postoperative neurologic impairment that may have been 
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E coli 
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74 


S aureus 





77 


E coli 


Klebsiella 








-78 
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Diphtheroids; Gram- 
positive rods; Gram- 
positive cocci 





90. 


Serratia; group D 
streptococci 


Serratia; group 
D streptococci 





oT 


Kiebsiella; group 
C streptococci; 
Clostridium; Bac- 
teroides 


Klebsiella; group D 
streptococci; Bac: >. 
tervides; Herellea; i 





92 Yes 


E coli 


P aeruginosa 
Kiebsielia ; 





938 3 No 


Fig 4.—First two months after liver replacement in patient OT 92 (11-year-old boy). Positive blood cultures with 
Escherichia coli caused suspicion of partial obstruction, which was confirmed with transhepatic cholangiography. 


Despite apparently effective treatment with ampicillin sodium, fever persisted until partial obstruction relieved at 
~ reoperation. Eventually, bile shown to be infected with Klebsiella as we as E coli. Preoperative antibiotic therapy not 
effective against Klebsiella. 
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is; laryngitis (influenza E virus): pheumocystosis (7); pweuma- 
(Candida albicans |21), subcutaneous abscesses (S atreus; 


zoster: serum hepatitis 
tosis (lung; prostate); pulmonary aspergillosis (7) 
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y tract infection {E coli). 


future in order to avoid such cireamstances: Greater 
to avoid overimmunosuppression will be necessary as 
ince, in our experience, rejection has not bean a 
feature of mast of the homografts examined at 
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Surgical Treatment 

















~. Yazdgard Ekrami, MD 


© This report reviews 21 capsulorrhaphies for hydatid disease 
‘of the liver. At operation, the cysts were intact, with clear fluid, 
and there was no gross bile oozing in the residual hepatic cavity. 
The largest amount of normal saline solution that filled a cavity in 
‘the right lobe was 650 mi. Only one patient (5%) underwent a 
second operation 16 days after the first one for infection that 
developed in a right lobe cavity after capsulorrhaphy. Insertion of 
a drain secured the recovery in three weeks. In retrospect, 
retention of a daughter cyst that was recovered at the second 
operation could account for this complication. The postoperative 
hospitalization period was eight to ten days for these patients. 
One can conclude from this experience that capsulorrhaphy has 
- solved the problem of residual cavity provided that the technical 
“points are observed. 
{Arch Sufg 111:1350-1352, 1976) 


LJ ydatid disease of the liver probably was known to 

LL Hippocrates who described a “liver full of water.” 
-Eehinecoceosis has a worldwide distribution, wita heavy 
infestations in certain regions.’ 
This infestation is endemic in the middle east ec untries. 
‘Phere are two different morphological forms: (1) cystic 
hydatid disease, the common form, caused by the Echino- 
coccus granulosus (sheep, cattle, and men are intermediate 
‘hosts and dogs are definitive hosts of the parasite); and (2) 
alveolar hydatid disease, the rare form, caused by the 
< Echinococcus multilocularis, which invades the liver like a 
< neoplasm.** Foxes and rats are definitive and interme- 
diate hosts of this parasite, respectively. So far, two 
< patients with. this form of echinococcosis have been 
«reported in Tran. 

Each hydatid cyst consists of two distinct structures: (1) 
the exocyst (fibrous capsule), which is formed by the host 
organ; and (2) the e~docyst, which is proper to the parasite. 
The laminated membrane and germinal layer form its wall. 
‘The endocyst contains clear fluid, scoleces, and caughter 
cysts. The establishment of modern slaughterhouses and 
eradication of stray dogs and pets can effectively control 
the incidence of hydatid disease in the endemic areas. 

“Approximately 60% of hydatid cysts are located in the 
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liver’ The right lobe is affected in 75% of patients.‘ The 





of Hydatid Disease of the Liver 


predominence of pulmonary over liver involvement has 
been reported in the southern part of Iran (airborne 
respiratory infestation).° Most of the patients complain of 
an asymptomatic abdominal mass or right upper quadrant 
pain. A few have symptoms and signs of hepatic abscess or 
obstructive jaundice. Hepatomegaly is the usual finding in 
patients with hepatic involvement. Roentgenograms of the 
liver may Jemonstrate a calcified wall (Fig 1) or a bulge of 
the right diaphragm into the chest. Secondary infection 
with gas-producing organisms may demonstrate the. 
presence of daughter cysts (Fig 2). The intradermal Casoni 
test is positive in 90% of hydatid cases. The test, however, 
yields aboat 15% false-positive readings." 

False-pesitive tests have been reported in earcinomato- 
sis, leishmaniasis, and teniasis.*" The reaction may remain 
positive y2ars after surgical removal of the cyst or after 
the parasite has died.’ Weinberg complement-fixation test 
is positive in up to 80% of patients with a living eyst: Thi 
reaction becomes negative within one year after surgical | 
removal of the cyst.’ BAP 

Recently, immunoelectrophoretic tests have been de- 
vised wita an accuracy of 93%. Eosinophilia, although 
nonspecifiz, may be present in approximately 50% of 
patients.’ Eosinophilia of 5% incidence or higher was seen 
in 25% of our patients. Scintillation scan of the liver and 
hepatic selective angiography are useful in the preopera- 
tive localzation of the cysts. Liver scanning can also: 
demonstrate the extent of compensatory hypertrophy of 
the noninwolved lobe.’ ee 

To date, no effective medical treatment is available and _ 
surgery remains the treatment of choice. The usual opèra- 
tive methods are as follows: (1) Total cystectomy is the — 
ideal procedure,’ which can be utilized in a peripherally 
located cyst with a narrow connection to the liver paren- : 
chyma. After en bloc excision of the parasite and the 
adventitic, meticulous suturing of the cut surface of the 
liver is mandatory. (2) Hepatic lobectomy is a procedure 
that is rarely indicated. However, with awareness of 
surgical anatomy of the liver and use of modern ‘surgical 
techniques, lobectomy can be conducted with an acceptable 
mortality and little morbidity.*" (8) After injecting the 
cyst with a scolicidal substance," the adventitia. (fibrous 
capsule) is incised, and the laminated membrane, which 
includes the germinal layer, is removed completely. The 
remaining hepatic cavity can be made smaller by resection 
of the presenting part of the fibrous capsule (déme sail- 
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ig —Calcified wall (arrows) of large hydatid cyst of righ? lobe of 


en, the residue tee ee cavity may be a ved 


ining. Otherwi ise, ene of the next three melodi is 
-One possibility is drainage with or without marsu- 
pialization. Unfortunately, this method has a high irci- 
ance of complications, such as biliary fistula, contamima- 






infected cysts and only as a last choice in scape évas 
: mentoplasty a portion of omentum with a good 
oòe supply can be sutured into the cavity in order to 
ob: iterate the dead space. This method is advocated for 

: and prongs good basen ! The final pasie 





th Da saline, Aa the opening in capile is 
mpletely, without drainage. It is the purpese of 
port to review our experience with capsulorraapky. 


SUBJECTS AND METHODS 

yeone patients underwent surgical treatment for kydatid 
ef the liver at Tehran Pahlavi Hospital and Amis Alam 
‘dn the period fror: 1966 to 1978. The diagnosis was eithar 


ge and physical findings, serological studies, plaia x-ray 
ee and ieee scans. Also, the very fact thet in an 


ease yielded 2 ahi h index of suspicion Ne ethin: Jeo- 
gnosis of liver abscess was made preoperatively in two 
3. A plain x-ray film of the abdomen showed the irtected 
cyst of the liver in one of them (Fig 2), whereas the 


‘hese two patients were treated by drainage. The first 
cone. vith circulatory collagse in 24 hours; and the. second 
patie recovered. The diagnosis was missed preoperatively in five 
more aatients. Thirty-one patients (19 male, 12 female? wee 
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ected or certain preoperatively in 25 patients en tae, 











Fig 2 —Detighter cysts clearly visible in liver absces S 
gas-producing organism. 






thought to;have mesenteric or pancreatic tumors. The: 
the time œ" operation was from 24 to 55 years. There ' | 
cyst of the right lobe in 26 patients. In three patients, a olita 
cyst was ia the left lobe. Two patients had multiple cysts. of th 
liver. One dad two cysts in the right lobe, whereas another patien 
had one cyst in each lobe. Total cystectomy was employed in seven, 
cases (three removed from the left lobe). In one patient with” 
multiple cysts, the cyst in the left lobe was totally excised and the © 
one in the “ight lobe was treated by capsulorrhaphy. In the second 
patient, the endocyst was removed from a superficially locat 
cyst. A bulzing of the lateral wall into the cavity was noticed and 
turned out žo be a second cyst in the right lobe. Incision and partiai 
excision of this wall made it possible to empty the second cyst and 
to convert the two cystic cavities into one, which was filled with 
normal salne. Of four cysts that were drained, two had grosso: 
infection (the above mentioned patients), whereas the other two 
had turbid cystic fluid and/or gross bile oozing in the cavity. 
Twenty-on# cysts (one in the left lobe) were treated by capsulor- 
rhaphy. Ths following steps were taken in order: 

1. Extensive packing of the operative field. 

2. Suctioa of all cystic fluid through a closed system to a 
container outside the operative field and replacement of fluid with 
absolute alsohol or hypertonic saline (20%), leaving it for five 
minutes. 

3. Incisien into the adventitia and removal of laminated 
membrane and all daughter cysts. Failure to remove every bit of 
cystic elements accounts for the high incidence of secondary 
infection ir-the cavity. It is worth noting that any attempt to 
excise the adventitia or make it thinner can cause hemorrhage or 
opening of the biliary ducts into the cavity, with a resultant undue 
increase in che postoperative complications. 

4. Excisicn of the presenting part of the fibrous capsule in order 
to reduce tke size of the residual hepatic cavity. 

5. Filling-the cavity with normal saline and water; then tight 
closure of Zhe capsule with a continuous 2-0 chronic catgut 
suture. 

6. Closure of the abdomen, without drainage of the peritoneal 
cavity. The argest amount of normal saline solution that filled the 
cavity in ons-of these patients was 650 ml. 

The first sew patients who had this operation were kept about 
two weeks ia the hospital in case of occurrence of complications, 
but later the postoperative period in the hospital was reduced to 
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only. dight toten days; 
of skin sutures: Noan 


hich wasa long enough period for removal 
biotics were given. There were no opera- 


= White blood cell count of 12,000/eu mm, with 79% neutrophils, 


“was veoperated. on, andthe cavity, which contained grossly 
contaminated -bile-stained fluid, was drained. One shrunken 
= daughter cyst was also recovered from the cavity. Escherichia coli 
“grew from the culture, and the patient was given ampicillin 
- sodium. After three weeks, drainage ceased, and the patient 
recovered completely. Of the remaining 20 patients, two were lost 
to follow-up examinations; 18 were followed up from seven months 
to two years and remained asymptomatic. 


COMMENT 


The high incidence of complications and recurrences 
after surgical intervention in hydatid liver disease 
accounts for the development of many surgical techniques 
through the years. Resection of the cyst together with a 
margin of normal hepatic tissue (total cystectomy) is 
considered the treatment of choice that gives the best hope 

for eure." 
; Unfortunately, this therapeutic approach has limited 
:indiċations. More radical resection (hepatic lobectomy) is 
rarely. indicated. An alternative method to radical resec- 
tion is endocystectomy, namely, the excision of laminated 
membrane and daughter cysts, which leaves a residual 
cavity in the liver. Simple drainage of this cavity is fraught 
with complications, such as bile fistula and infection of the 
-eavitye? 

Omentoplasty has been complicated with a 2.5% inci- 
dence of biliary fistula. However, in poor-risk patients, 
omentoplasty has to be avoided." 
= It is the author’s opinion, on the basis of the experience 
with 21 patients, that filling of the cavity wth normal 
saline solution and primary closure have solved the 
problem of the residual cavity. This procedure is simple and 
provides the least surgical trauma. In this operation, care 
must be taken to excise the endocystic elements 
“completely, but the exocyst has to be left intact; otherwise, 
the risk of complications will be unduly high. The low 
incidence of. secondary infection of the cavity in our 
patients (about 5%) justifies this method, provided that the 
_eystis intact, noninfected, and there is no bile oozing in the 
cavity. < l 
`- As a consequence with capsulorrhaphy, the long hospital- 
ization period that usually follows the drainage method has 
“been lowered to only eight to ten days. 
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tive deaths. One patient came back one week after being 
discharged, with fever, rig ht upper quadrant pain, and tenderness. 


confirmed the development of secondary infection. This patient 





‘Norpropri ary Name and Trademarks of Drug 


Ampicilin sodium-Ameill-S, Omnipen-N, Apor N. 
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Editorial Comment 







While uncommon in the United States, hydatid diseas 
prevalert in many other parts of the world, such as the 
East, Mediterranean Basin, and South America. As the auth 
emphasizes, control of the disease will only be possible thro 
public health measures that interrupt the life eyele of the parasite i 
Echinococcus granulosus. 

Hepatic hydatid cysts are the most common prieehtation for: the i 
disease, and the author details clearly the variety of approaches.. 
that car be used to treat hepatic hydatids. His experience with 21. 
patients is not as extensive as many, but the patients have been: 
managed thoughtfully, with good appreciation for, the different : 
varieties of treatment available. : ; 

Hepaczic hydatids can also rupture transdiaphragmatically : 
the plevral space and lung, with the development of empy: it 
biliary->ronchial fistula or both, and rarely rupture. into the biliar 
tract, causing common duct obstruction. In these latter instan 
treatment of the primary hepatic cyst is necessary, but this ca 
deferred to a second operation if circumstances require it. 

Timoruy S. Harrison, M 
Hershey, P ; 
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_ Further Experience 





A. Lamis, MD; Paul E. Stanton, Jr, MD; Lynn Hyland, MD 


e recent utilization of the axillo-axillary bypass graft for 
alarization of proximal subclavian or innominate artery 
ions. has proved to be a successful operation, technically 
with ‘a low operative morbidity. We have reviewed the 
experience to date and have added our experience of 
de itional cases. The procedure has produced excellent 
all patients, with no evidence of postoperative “steal” 
donor limb. Preoperative hemodynamic defects were 
ed. Our experience has led us to the conclusion that “his 
nd safer extrathoracic approach should be considered 
rocedure of choice when arterial lesions allow for its 
on: and use, 

i Surg 411: 1353-1356, 1976) 


-extrathoracic approach for treating proximal 
rachiocephalic vessel occlusive. disease has long been 
d to reduce the operative morbidity and mortality of 
extensive intrathoracic procedures. During the past 
sars a new bypass procedure has been developed to 
ily flow in the subclavian and innominate arteries. 
illo-axillary bypass graft was first reported in 1971, 
the reported experience to date totals nine cases: 


Source, yr R No. of Cases 
Myers etal, 1971 2 
Mozersky et al? 1972 3 

acobson et al 1973- 1 
Dardik & Dardik, 1974 2 
LeVeen etal 1974.00 o 1 


experience with an additional nine cases is reperted 
erein and further supports the continued use of the azillo- 
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m the Department of Surgery, Georgia Baptist Hospital (Drs Jamis, 
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l e Axillo-axillary Bypass Graft 













axillary bypass technique as a preferable extrathoracic 
procedurë. 


REPORTS IN THE LITERATURE 


It is known that the intrathoracic approach to the . 
brachiocephalic arteries carries a significant failure rate 
and operative mortality.”’ This led to the selection of the — 
extrathoracic approach predominately via a cervical supra- 
claviculax exposure and a carotid-subclavian bypass graft 
in treating proximal subclavian occlusive disease.‘ In. mor 
recent years, the subclavian-subclavian bypass graft w 
suggested for appropriate lesions to avoid carotid. artery 
manipulations with its expected concomitant morbidity.” 
The sukelavian vessel, however, offered several major 
obstacles. First, the subclavian artery exposure by the 
supraclavicular approach without added clavicular resed- 
tion is limited. In addition, during the dissection. the 
phrenic nerve is mobilized, and temporary phrenic paraly- 
sis frequently follows. This could be a serious complication, 
especially in bilateral occurrences. The subclavian artery is 
usually a friable, thin-walled vessel and may present 
technical difficulty in graft anastomosis. Previous exper- 
ience w'th the use of the first portion of the axillary artery 
had been obtained in axillo-femoral bypass graft. proce-. 
dures. The first portion of the axillary artery has good 
tissue quality and allows easy accessibility; therefore, a 
natural surgical evolution followed, and this vessel was 
selected as the donor site. 

In 1971, Myers et al' first reported on the use of the 
axillo-axillary bypass procedure in revascularizing an = 
upper extremity in a very poor-risk patient. They used ao). 
Dacror, prosthesis and performed the operation with the. 
patient under local anesthesia. The graft functioned satis- 
factoriy until the patient’s death on the fifth postopera- 
tive day. These authors also commented on their use of this 
procedure in another poor-risk patient with a tracheal- 
innom nate artery fistula. The innominate artery was 
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Present Experience: Axillo-axilary Bypass 


Case/Age/Sex Pathologic Findings Complications 
1/71/M Right subclavian stenosis with None 
vertebral “steal” 
2/59/M Left subclavian occlusion with None 
vertebral “steal” 
3/64/M Left subclavian stenosis with None 
vertebral “steal” 
4/33/M Left subclavian stenosis at Right median nerve 
site of previous vain graft compression syndrome; 
wound seroma 
5/54/F Left subclavian stenosis None 
6/62/M innominate occlusion with None 
vertebral and carotid “steal” 
7/54/F Left subclavian occ usion with None 
vertebral “steal” 
8/53 /F Left subclavian occ usion with None 
vertebral “steal” 
Ligated left subclavian with None 
vertebral “steal” 









































Fig 1.—Case 6. Preoperative, early (left) and late (right) phase, subtraction arch aortogram illustrates 
total occlusion of innominate artery. Note right vertebral and tight carotid ‘‘steal."’ Stenosis is seen in 
proximal internal carotid arteries bilaterally. 


pem 
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ye.—Case 6. Postoperative arch aortogram shows funcfional 
letto-right axillo-axillary bypass graft with restoration of ante- 
grade flow in rigt vertebral and right carotid arteries. Laft carotid 

saarterectomy had been subsequently performed. 


»~Case 4. Postoperative selective right subclavian arterio- 
gram shows good function of crossarm right-to-left axillo-azillary 


< bypass graft. High-grade stenosis of left subclavian artery at site 
vcot Sravious interposition vein graft can be appreciated. 
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ligated en either side of the fistula, and a left-to-right 
axillo-axillary bypass graft was performed resupplying the 
subclavian, vertebral, and carotid flow. 

In 1972, Mozersky et al’ reported on three patients who 
underwent revascularization with this procedure. They 
used 10mm knitted Dacron grafts and outlined the 
surgical exposure and technique. Their directional ultra- 
sonic flow velocity measurements demonstrated no postop- 
erative compromise in the donor-limb blood supply. They 
concluded that the graft effectively normalized flow direc- 
tion and probably volume flow as well. Of their three 
patients, one had an occlusion of the left subclavian artery 
with arm claudication; the second had an ocelusion of the 
innominate artery with a vertebral “steal”; and the third 
had an nnominate artery ocelusion with previous ligation 
of the right vertebral artery. A reversal of flow in the rigat 


carotid artery on directional ultrasonic velocity detector — 


readings was corrected after the axillo-axillary bypass 
surgery. 

In 1973, Jacobson et al’ reported on the use of the axillo- 
axillary bypass in a patient with a subclavian “steal,” but 
utilized the saphenous vein for the conduit. The following 
year, Dardik and Dardik‘ described two additional patients 
with symptomatic subclavian “steals” treated by the axillo- 
axillary bypass utilizing cephalic vein grafts. In 1974, 
LeVeen et al also reported on a patient for whom they 
performed a saphenous vein axillo-axillary bypass graft in 
treating a subclavian “steal” syndrome. The results of all 
the reported experiences have been excellent, with good 
restoration of antegrade flow in the recipient vessels and 
without evidence of a “steal” from the donor vessel, 


OUR EXPERIENCE 


In our experience (Table), we also have been impressed 
with the excellent results obtained. Our longest follow-up is 
27 months. In seven of our cases, the pathologic lesion was 
a proximal subclavian or innominate atherosclerotic occlu- 
sion with a “steal” phenomenon, The one case with an 
innominate occlusion produced a carotid “steal” as well as a 
vertebral “steal” (Fig 1 and 2). In one patient there was 
proximal subclavian stenosis with vertebral-basilar insuf- 
ficieney angiographically demonstrated by delayed but 
antegrade vertebral flow. In another case, a complicated 
history of two prior operations performed elsewhere 
resulted in a high-grade stenosis at the anastomotic end of 
a vein interposition graft in the left subclavian artery. The 
patient had severe claudication of his left upper extremity, 
whick was relieved after the axillo-axillary bypass graft 
(Fig 5). We had no mortality associated with our nine cases, 
and the morbidity was minimal. In one patient, a wound 
seroma developed but drained spontaneously without 
sequelae. This patient also had a temporary median nerve 
compression syndrome that resolved with time and suppor- 
tive care. All patients were relieved of their preoperative 
symptoms. 

We were initially impressed with the ease in the use of 
the first portion of the axillary artery as a donor vessel in 
earlier experience with axillo-femoral bypass grafting, The 
technique of exposure of the axillary artery has been 
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described in the earlier 
grafting. It is a simple technique that can be done with the 
< patient under local anesthesia; however, in our own. series, 
-we elected to use general anesthesia. The segment of 
“axillary artery exposed is readily accessible and of 
adequate | length to allow for easy manipulation. The 
axillary artery can be sufficiently mobilized to retract the 
vessel anteriorly in the wound making graft suturing easy. 
The graft was tunneled crossarm, subeutaneously over the 
sternum. The graft lies well in this area and postopera- 
tively. ‘produces very little cosmetic disfigurement. We 
have utilized knitted velour Dacron prostheses with an 
_ 8mm diameter size in women and a 10-mm diameter size 
in men, The high flow rate in these areas does not justify 
concern that. would dictate the need for autogenous venous 
conduits. Both axillary arteries are exposed rior to 
-systemic heparinization and vessel occlusion. We have 
randomly selected the donor or recipient artery for the 
» first anastomosis and believe that the order has no advan- 
tage. 

“In the postoperative period, while the neoirtima is 
forming, we have advised the patient against sternal 
--eompression of the graft for a period of three months. This 
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: Axillo-axillary bypass grafting is analogous in many respects to 
crossover femorofemoral grafts. There is a difference in that the 
indications for operation are not so clearly defined for axillo- 
axillary grafts as for crossover femorofemoral grafts. This is 
because disabling ischemia or pregangrenous lesions of the upper 
extremity are rarely caused by proximal subclavian artery occlu- 
‘gion. In seven of the nine patients in the experience of Lamis et al, 
the operations were done for the subclavian steal syrdrome. 
Indications for surgical corrections of this condition are rot well 
defined, and cases have to be selected by very careful neurological 
evaluation if unnecessary operation is to be avoided. With appro- 
“priate indications, however, this technique of revascularization is 
the procedure of choice, since it avoids the manipulation of the 
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has not been © a 1 difficult request, as significant sternal 
compression is nota frequent positional occurrence, 

In our more recent cases we have performed preopera- 
tive and postoperative directional Doppler ultrasonic blood 
flow stucies. We think that these have been helpful in two 
areas, F'rst, they have been utilized in conjunction with. 
preoperative angiography in. evaluating suitability of the 
donor vessel for use as the inflow artery. On occasion, the 
proximal subclavian or innominate segment may hare 
some degree of atherosclerotic disease that angiographi- 
cally carnot be hemodynamically interpreted. In these 
cases, we produced hyperemia in the donor. upper 
extremity to evaluate any reduction in. the distal 
segmental systolic blood pressure, which would indicate a 
significar.t proximal obstruction. Second, comparison blood 
flow studies were obtained postoperatively. We have seen: 
no eviderce of “steal” from the donor limb. Postoperative- 
ly, all patients have shown equal flow pressure in both 
upper limbs. At the present time, we are following up our 
patients with arterial blood flow studies at. six-months 
intervals to ensure the consistency of the excellent i imme- 
diate postoperative results. 
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Invited Editorial Comment 


carotid artery inherent in the carotid subclavian bypass proce- 
dures and in a poor-risk group of patients is preferable to.a 
transthoracic procedure. It is important to note that the authors 
used approp“iate techniques to rule out significant donor stenosis 
and that case selection was not based solely on Artefiographie 
criteria, 

It will be of interest to see whether or not cocisions of those 
grafts occur because of progression of disease on the inflow side. 
If the exper ence is like that of crossover femorofemoral grafts ae 
this should be an infrequent occurrence. 

Donat K. BRIEF 
Millburn; NJ- 
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id Nitrogen Balance 


tion in Postoperative Patients 


azzaniga, MD; Andrey T. Day, RN; 
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ty-three postoperative patients were divided into three 
to evaluate the peripheral vein administration of sotu- 
wontaining glucose, amino acids, or glucose and amino 
Serum insulin, glucose, and nitrogen balances were 
ed in each patient. Serum insulin concentrations rose on 
stoperative day in all three groups, then fell to near 
e levels by the third day after surgery. Negative 
balance was mest pronounced in patients receiving 
nly. Patients receivirg only amino acids had a redus- 
rogen balance. but some protein catabolism was 
nt. The mean nitrogen balance in patients who received a 

ation of these solutions was positive on days one and two 
gery and slightly negative on the third postoperative day. 
nges were not significantly better than the amine acid 
wever, the combination group had 12 of 21 cays of 
lance, as compared to seven of 20 days in the amino 
p: Since starvation adaptation occurs. gradually, it is 
that the simplest and safest -way to reduce protein 


relationship 1 between Sie requiremele aad 
nitrogen balance in critically ‘ill patients has been Setter 
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. dogenous Caloric Sources 











defined.’ Blackburn et al’ have questioned the need fo 
exogenous carbohydrate administration in certain clini 
situations, and have indicated that it may promote pro 

catabolism by stimulating insulin release. Insulin exert 

effects by blocking lipolysis and ketone produ 
thereby accelerating gluconeogenesis from prot 
following siudy was undertaken to determine i 
the phenomena described by Blackburn et al occurre 


the immediate postoperative period, before starv ation 
adaptatior had occurred. 


SUBJECTS AND METHODS 


Twenty-taree patients, three male and 20 female, between the 
ages of 17 and 66 were studied. All patients underwent elective... 
abdominal eperative procedures (Table 1). The study protocol was 
approved br the Human Research Committee, and informed con- 
sent obtaimed in each case. Patients were divided into three 
groups. In group 1, eight patients received approximately 100.gm 
of glucose ixa total of 2,000 ml of water per day postoperatively. 


Table 1.—Operations Performed l 


Patient Group 

piera a 
Amino Amino Acid? 

Acid Glucose.. 












Glucose 














Cholecystectomy 
llealjejune@ bypass 1 3 
Abdomine perineal 
resection 
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os in group 2, patients r 






















nitrogen and 100 gm of Mee per postaberatiee day. 
A fastin $ Sample of blood serum was collected for Ansalla and 


gen ahis was maintained for the initiai three rea 
ery, All patients were fasting throughout the study 
period, and no correction for fecal nitrogen loss was made. 
» Patients received their solutions through a peripheral vein, and on 
the fourth ‘postoperative day, oral alimentation was started and 
„the study terminated. In selected patients from each group, 
oxygen consumption and carbon dioxide production were deter- 
mined daily by the Douglas bag method of collection. Oxygen and 
carbon dioxide concentrations were measured by gas chromatog- 
raphy, and the gas volumes with a piston spirometer. Caloric 
“consumption was then calculated from the tables prepared by 
- Consolazio et al.’ Insulin radioimmunoassay technique was used to 
obtain serum insulin values. Urine nitrogen levels were deter- 
mined by the micro-Kjeldahl method. The mean, stancard error of 














_ Table 2.—Amino Acid Content in Solutions 
Administered to Patients in Group 2 or Group 3 or Both 






Amino Acids, mg/100 mi 











8.5% Amino Acid, 5% Amino Acid, 

























Crystalline led 
L-lysine acetate 870 360 
t-methionine 450 200 
L-phenylalanine 480 220 
.-threonine 340 cil 
L-tryptophan 130 
bee a 
l 
L on 310 130 
glycine 700 640 
: t-protine 350 430 
Seine» sp 






: 


Glucose, mg/100 mi 





















-the mean, and significance using t the 


Table 3.—Results of Serum Glucose, Serum Insulin, and Nitrogen 
Balance in Pcstoperative Patients in Groups 1, 2, and 3 


: Postoperative Postoperative (Postoperative) i 
Patient ey e peee a s 
Group Preoperative Day 1 Day 2 Day 3 Preoperative Dzy1 Day 2 Day 3 Day 1 Day 2 Day 3 
Glucose 96-( + 2.75)* 138.5 121.6 120.3 71.8(+ 1.85) 2430 24.7 14.6 —7.5 62 BF 
(+ 12.1) (+ 7.38) ( = 7.04) ( = $.46)t (+ 2.75)t ( + 0.92) (+ 1.07) (+ 0.88) (+ 0:59) 
Amino. acid 99 ( + 8.38) 111 98.5 101.16 15.5( +307) 333 25.4 22.0 0:59 e eT OF 








st.were used to 





analyze data. 








All patients survived the operative procedure and were 
discharzed in satisfactory condition. There we e no compli- 
cations related to the administration of the intravenous: 
solutiors. In the eight control (glucose) patients, there was 
a postoverative mean rise of serum insulin concentration 
from 11.8 ( + 185) pU to 24.0 (+ 146) wU on the first 
postoperative day (Fig 1). These levels returned to preoper- 
ative values, in all but one patient, by the third postopera- 
tive day. Serum glucose concentration increased froma 
preoperative mean of 96 ( + 2.75) mg/100 ml to 138.5 
(+ 12.1) mg/100 mi on the first postoperative day and 
gradua ly returned toward normal by the third postopera- 
tive dar. Nitrogen balance showed a mean nitrogen loss of 
7.5 (= 1.07) gm on day one, and continued in this fashion 
during the postoperative period (Table 3). Oxygen 
consumption and carbon dioxide production were measured 
in two patients, and the respiratory quotient ranged 
between 0.92 and 0.98 in these patients. 

In group 2, the eight patients receiving amino acids only 
recovered without complications and were discharged an 
average of seven days after surgery, There was a mean 
serum insulin concentration rise from 15.5 ( + 3.07) pU 
preoperatively to 30.3 ( + 5.76) pU on postoperative day 
one (Fiz 2). This rise was significant when compared to the 
preoperative value (P < .01). The serum glucose level rose 
slightly on the first postoperative day and remained at 
normal levels throughout the study period (Fig 2). Mean 
nitrogen balance was +0.59 gm on day one, —3.34 gm on 
day two, and —0.09 gm on the third postoperative day- 
(Table 3). The nitrogen balance results were significantly > 
lower taan the control group (P < .02) on day one and day © 
three after surgery (Table 3). There was a total of 20 days’ 
of complete nitrogen balance in the eight patients; 13 days 
were regative balance and seven days were positive, | 
Respiratory quotient measurements in two patients w em 
consistently between 0.82 and 0.89. ay 

In group 3, glucose and amino acids were administered w : 
patients, all of whom recovered without. inei : 
discharged within seven days of surgery. 
level rese from a preoperative mean of 16.8 ( 






























tesulin, WU nee Peas 
Nitrogen Balance, gm 



















ce isa | 














“Normal; 65 to 110 mg/100 mi. 
-+Significant change. from. preoperative level: P= 05; 
{Significant change from glucose group: P< .001. 
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; ( + 9.60) (+ 5.87) (= 7.12) ( + 5.76): (+ 6.85) ( + 5.89) (+ 243k (04.7) 
Amino acid and ee 
glucose 107(+ 15.5) 130.6 114.7 103.9 168(+ 263) 556 35.9 28.3 3,57 “0.49 0.37 
Le: ( + 3.07) (+ 1.97) (= 7.91) (+ 40.7) (+ 5,59) (+ 3.76) C+ 1.68) C= e Isan : 
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vated on the third postoperative 
ose. concentration pci were 








itive dante the eet two postoperative jaye end 
on the third day. These changes were sigaificant 
mpared to the glucose patients (P < .001), but aot 
e compared to the amino acid group (P > .1). However, 
group there were 12 days of positive nitrogen 
: lence and nine days negative nitrogen balance. Measure- 
oe mer cof respiratory quotient in two patients was between 

0. 82 and 0.98, 





COMMENT 


nediate nutritional support in the patient undergo ng 
surgery is generally not considered necessary. The 
tration of glucose and electrolyte solution ís stan- 
erapy and is sufficient until normal gastrointes- 
netion returns. Daring the time the patient is 
ing no niio an insufficient calories, he is in 













“it was generally Saleen that in the inugediate 
poste-perative or posttraumatic period, negative nitrogen 
balemee was obligatory and altered little by intravenous 

“-nutrational supplement.’ 











—Serum insulin and glucose and nitrogen batance in 
i ts receiving glucose postoperatively (NL, normal range). 


sted n= 8 
40 ZN 
30. 








Nitrogen gm. 
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release, Which blocked the mobilization of periph al f 
for energy sources. His patients received amino 
varying times postoperatively and many were ada 
starvation. Tweedle et a have recentl 
nitrogen sparing was most. effective when adn 
amino acids in the starvation-adapted patien 
starvation, ketones and fat are utilized for energy 
and nitrogen utilization for gluconeogenesis is t 
Therefore, administering amino acids to these patien 
provide substrate for gluconeogenesis and perhap nitros o 
gen for protein synthesis without stimulating release ofo 
insulin. 

Blackburn et al also noted that patients infused with 
amino acids alone had low plasma insulin levels with high 
levels of free fatty acids and concentrations of ketone 
bodies that were three to five times higher than those 
found in patients receiving glucose alone. In our study 
insulin levels were raised on the first postoperative day in 
all three patient groups. Certain amino acids such .as 
leucine, as well as a combination of the eight essential 
amino acids, will stimulate the release of insulin from the 
pancreas.” The amino acid concentration of the two. 
nitrogen solutions used in this study is shown in Table 2a 
Both solutions contain the essential amino acids, and 
leucine is present in high concentration. Despite the rise i 
serum insulin concentrations in the amino acid and amino. 
acid and glucose groups, there was more nitrogen sparing 
than in the patients receiving glucose. Some of the patients 
receiving amino acid and carbohydrate were in positive : 
nitrogen balance during the initial three days. after 
surgery. 

Although the statistical comparison of mean nitrogen 
balances between the patients receiving amino acids vs the. 
group receiving amino acids and glucose was not. signifi- 
cant, there were more patient days of positive nitrogen 
balance in the latter group. These studies do not demon- 
strate accelerated protein catabolism as a result of 
combining glucose and amino acids and, if anything, 
favorably affected nitrogen. balance. Our results might be <: 
influenced by the type of surgery and patients between the 
two groups. The operations performed were similar in both 
groups and the patients were predominantly female, Indi- 
rect calorimetry in selected patients from either group did 
not show marked increase in their basal metabolic rate 
postoperatively. 

The antilipolytic effects of insulin have been docu- 
mented and this effect occurs at low levels of insulin.’ The 
presence of insulin, however, does not completely or per- 
haps significantly block fat mobilization for caloric sources. 
For example, in Fig 4 is shown the total calories consumed 
by one patient receiving only glucose intravenously. If the 
urine nitg gen losses are converted to calories, then nearly 
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=Serum insulin. and glucose and nitrogen balance in Fig 3.—N:trogen balance was positive on postoperative day tand 
ts receiving only amino acid postoperatively (NL, normal 2 in patients receiving glucose and amino acid postoperatively 
; ; (NL, normal range). 


Fig 4.=Energy requirement and fuel utilized in patients receiving the different solutions postoperatively (R:Q 
< indicates respiratory quotient). 
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onal i ae’ loss ía the urine can be comvert2d to 
es. The calories contributed by fat are over'60%: The 
ratory quotient in this patient was 0.89. In the same 
e is shown the results when glucose and amino acids 
fused. Therefore, despite the presence of elerated 
: insulin levels, there is considerable fat mobilzaticn to 
ide calories. 
tarvation adaptation occurs when sufficient exogenous 
calories are not available to meet metabolic demends. This 
occurs in postoperative patients whenever calori= replace- 
ent is inadequate. Starvation adaptation is a complex 
ppecess and involves use by all organs of fatty acids ar the 
ucts of fatty acid mobilization and oxidation 
mes and glycerol) or both. The conversion o7 cerebral 
bolism from glucose to ketones is an example of the 
ive process that reduces the need for gluccneogene- 
The “ketone bodies” include #-hydroxybutzric.acid, 
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have saown that this process takes consi 
than previously believed, and certainly doe 
the initial four days following surgery. In i 
postoperative period, glucose is necessary fo: 
metabclism of certain tissue: (ie, brain). T 
administration of both glucose and amino 
rational, therefore, and may be the simple 
effective means for reducing protein catal 
patient becomes adapted to a caloric deficit, 
elimineted if prolonged intravenous nutrition 
This presupposes that the patient has ample > 
fat stoves and does not have an excessively. | 
requirement. 
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: e Jejunoileal bynes was Seton in 50 morbidly obese 
ents. The morbidity encountered compared favorably with 
other series. All patients manifesting hepatic failure 
astrated hyperbilirubinemia within the first three months 
toperatively. Hyperbilirubinemia, if uncorrected, resulted in a 
tality of 75%, Augmentation. jejunal interposition was 
rformed in three patients who demonstrated hepatic decom- 
pensation or severe electrolyte imbalance or both. This resulted 
n rapid correction of electrolyte disturbances, liver function 
‘ ments, and patient symptoms without significant post- 
weight gain. Persistent hyperbilirubinemia or recalci- 
lectrolyte problems or both are indications for augmenta- 
tion jejunal interposition. 
+h Surg 111:1362-1365, 1976) 
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Reprint severe to Kern Medical Center, 1830 Flower St, Bakersfield, CA fot 
ogee He <a type IV hyperlipidemia, 15 were hypertensi 





| sibility of Hepatic Failure 
Following Jejunoileal Bypass 


n contrast of the rest of the world, the principle nutri 
tional disease in the United States is obesity.’ Despite 
current centroversy, intestinal bypass is the most effective 
therapeutic approach to morbid obesity. It is our conten- , 
tion that jejunoileal bypass is a valuable adjunct in the 
treatmen: of the morbidly obese, and can be performed... 
with minimal morbidity and mortality?“ due to the prediet- 
able nature of life-threatening complications at a relase 
tively early stage, when lethal patterns of hepatic degen- 
eration are still totally reversible. as 


METHODS 


This report includes 50 cases of jejunoileal bypass performed at 
Kern Med.cal Center during the period February. 1972 through 
December 1974. The preoperative evaluation: cand criteria. 


employed in considering patients for jejunoileal bypass were.” 


similar to those already described in the literature, Méchaniecal and.” 
antibiotice preparation of the bowel was accomplished using a > 
regimen cf kanamycin sulfate and erythromycin,’ liquid: diet, 


cathartics, and cleansing enemas. A midline incision was used in > 


all patiencs. The first two patients in the series underwent 
anastomosis of 35 em of jejunum to 10 em of ileum: The next 4o 
patients underwent end-to-end anastomosis of 20 em of jejunum to. | 
20 cm of ileum. Of the remaining 14 patients, half underwent an 
end-to-enc anastomosis of 30 cm of jejunum to 30 em of ileum, and 
the other half had 25 em of jejunum anastomosed to 25cm of 
ileum. Dreinage of the bypassed segment of the small intestine 
was to the sigmoid colon in 68% of the patients and to the > 
transverse colon in 32%. Postoperative care included the use of- 
volume cyeled respirators for the initial 12 hours and: an i aggress e: 
program cf pulmonary care. ; 










RESULTS | 


The general attributes. of this group of 
typical for those with morbid obesity. Fifte 
mellitus, 17 had cholelithiasis, seven patients 








ents were. 
d diabetes 
onstrated 
ze, and three 
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MONTHS 
TIME POST SHUNT 
Comparison of weight lost to preoperative weigh: for 


— > i60 Kg 
7s === <15 Kg 


: 50 
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25 





MONTHS 


TIME POST SHUNT 

’.- Comparison of weigat lost to amount of weight to be lost 
erative weight minus ideal body weight) for groug weighing 
r than 160 kg and group weighing less than 115 kg. 


bnormal electrocardiographic stress tests. Palmoaary 
on studies were abnormal in 14 of the patients. 

patients lost an average of 18 kg during the initial 
month postoperative period and 46.5 kg at one year. 
the first postoperative year, the patients los: an 
ge ‘of 33% of their initial ‘body weight. Considering 
se patients weighing greater than 169.5 kg and those 
gning less than 115 kg (in each group there are six 
petients), the ratio of weight loss to preoperative weight 
foe each group is essentially the same, as can be seen in Fig 
„32% and 31%, respectively). If one looks at the ratio of 
t loss to: the amount of weight to be lost (ia, weight 
ver body weight minus ideal body weight), these are 
omparable for the two groups (Fig 2). With referance 
z3, it becomes apparent that the best correlation was 













ficant Waight loss | occurring during the first posteper- 
year ane Hubei e vaghi loss dsini ae with 
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ht of. ‘the patients had sein post: erative 







WEIGHT LOSS OVER 
FOR THE “COMPO TE” P 


3 MONTHS 


AVERAGE WEIGHT LOSS IN PERCENT PRE-OI 

BCDY WEIGHT AT 3 MONTHS AND | YEAR 
Fig 3.—Weight loss over one-year period for “composite” : 
patient. : 


electrolyte disturbances consisting of hypocalcemia and 
hypokaiemia secondary to protracted diarrhea, and six 
required at least one rehospitalization for treatment. In 16 

of the pätients, a superficial postoperative wound infection 
developed. There were no major wound complications such > 

as disruption, evisceration, or necrotizing fascitis. 

Thirty-four of the patients had chemical evidence of 
altered liver function at three months postoperatively, 
persisting i in four of the patients at the end of one year. In : 
six patients hyperbilirubinemia developed. Of specific 
import is the fact that-all patients in whom hyperbilirubi-.. 
nemia developed, it was demonstrated by three months 
postoperatively, and all patients who demonstrated lethat a 
hepatic failure were in this “hyperbilirubinemia group.” 
For three of the six patients demonstrating hyperbilirubi~ $ 
nemia ao specifie therapy was given, and all subsequently - 
died of progressive liver failure. Of the three later patients. ay 














in whom hyperbilinubinemia developed, two were reoper- ` 
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“ated on with interpost tion 





w et. ee A = awaiting reoperation. There were three ee in this 
“Shunted Pati mee -o En series, nene of which occurred within the first three-month ; 


ae ith Abnormal postoperative period. 


er Function Tests. ee F UP COMMENT | l 
a ee . The morbidity encountered in this series does not differ - 
significantly from other series in the literature," and- our 
mortality of 6% compares favorably with those of other 
S MONTHS tee investigators.°’* What is of interest, however, is. that all. 
TIME POST SHUNT three of the deaths were related to hepatic failure. All of 
these deaths occurred in the first year, and none occurred 
in the first three-month postoperative period. All of these 
patients 1ad abnormal liver function tests at three months, 
and all had hyperbilirubinemia at three months. An addi- 
tional three patients demonstrated hyperbilirubinemia at 
three months, and two of these patients were successfully 
treated with augmentation jejunal interposition, isoperi-. 
stolic interposition of 50.0 em of proximal jejunum from 
the bypassed segment in continuity with the remainder of 
the gastrointestinal (GI) tract. In one patient. being 
prepared for augmentation jejunal interposition, the 





; pyruvic transaminase k levels. BIL, total serum bilirubin level. 





Fig 5.—Course of three patients with augmentation jejunal interposition 
showing minimal weight gain in two patients anc mild weight gain in one 
patient. 
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y ously corrected and she pro- 





ur series, the mor ality associated with hzperoiliru- 
mia not corrected by jejunal interpositior was 75% 
4). An additional patient underwent augmenzation 
nal interposition because of recalcitrant electrolyte 
ormalities with very satisfactory results. Pos: “interposi- 
follow-up has now been greater than one year in two 
petients. and has not been associated with significant 
weight gain in any of the patients, all remainirg clese to 
body weight (Fig 5 5). This. is superior to any previpusly 
cribed technique in that it effectively correcte the 
bolic derangements of hepatic failure and electrolyte 
imbalance without returning the patient to his sreosera- 
obese status. 
-in two of the 33 patients not undergoing chelecystec- 
“my during the initial operative procedure, symptornatic 
ithiasis developed within the first year of Zollow-up 
quired cholecystectomy. At this time ther= is ttle 
data concerning the development of cholelithiasis in 
ise patient undergoing jejunoileal bypass. However, 
Sa are strong theoretieal data to support the centertion 
: that the patient undergoing jejunoileal bypass is predis- 
-posed to the development of lithogenic bile.” For this 
Treason we have now employed prophylactic choecystec- 
“tory in eight patients who had normal preoperazive oral 
cheecystograms. Histologic examination revealed chelec- 
rclosis and chronic inflammation in seven of these e.ght 
nermal” gallbladders. There has been no additional 
morbidity associated with prophylactic cholecystectomy in 
_ these patients, and we are at present advocating this as an 
- admet to jejunoileal bypass. 
» I» reviewing the literature, we have encountered a 
number of variations in the lengths of jejunum and ileum 
_ utilized in order to gain the ideal combination of sa‘ficient 
ight loss and low morbidity and mortality. Payne and De 
iad’ use a 14-4 anastomosis providing 45 cm cf func- 
ormg small bowel; Salmon’ uses 25 em of jajunam 
astomosed to 50 cm of ileum, and Scott et al’ use 30.0 2m 
um. We have had most experience with she 3-8 
omosis and are currently evaluating a 10-10 and 12-12 
osis. What is apparent in reviewing our own 
as well as those of others, is that there ere 
gant limitations to the predictability of resuits 
obtained regardless of the length of the jejunum and ilecm 
utilized. There is general agreement that the combinations 
of welatively short segments of jejunum with shert 
© segments of ileum result ir a more virulent postoperative 
course associated with a kigher incidence of elec-rolyte 
disturbance, liver function abnormalities, and greater 
amowat of weight loss. At the other extreme, anastemoas 











de 





































Svrg—Vol 111, Dec 1976 



























of relatively ong accents of jejunum to long segments of : 
ileumare less virulent but are also less predictable as far: as 
satisfactory postoperative weight loss is concerned. i 

It is eurrently believed that, within limits, the ileum can | 
assume the absorption and metabolic characteristics of th 


segments and the very long segments; a 

may, in fact, be the most critical factor in deterr 
relative safety and effectiveness of this opera: 
dure. Our own experience indicates that 
intermediate length of 25 em of jejunum anasti 
cm of ileum results in the same weight loss at t! 
interval as the 8-8 procedure, with considerab 
morbidity and mortality. The 12-12 procedur 
factory in our hands in terms of long-term weij 


CONCLUSION 


Our experience suggests that hepatocellular dysfunct 
as manifested by hyperbilirubinemia at the three-mon 
interval progresses to hepatic failure and death in a high 
percentage of cases, if uncorrected. Augmentation jejunal 
interposition offers an effective means of correcting hepa- 
tocelluler dysfunction and recalcitrant diarrhea without 
the disadvantage of returning the patient to his previous ` 
obese state, which invariably happens with total reconsti-. 
tution ef the GI tract. The use of 25 cm of jejunum 
anastomosed to 25 cm of ileum offers the patient the mos 
favorable combination of adequate weight loss wit 
minimum of morbidity and mortality. 











References 


L Build and Blood Pressure Study, Society of Actuaries and Metropoli- 
tan Life Ingurance Co, 1959 

2. Lamberth IE: Obesity and anesthesia. Clin Anesth 6:56-66, 1968. eae 

3. Postoperative wound infections, Ad Hoc Committee of the Committee ke 
on Traumasinn Surg 160(suppl 1):1-132, 1964. wae 

4. Nichols RL, Condon RE, Gorbach SL, et al: Efficacy of preoperative Loe 
antimicrobial preparation of bowel. Ann Surg 176:227-232, 1972. 

5. Corso 3, Joseph WL: Intestinal bypass-in morbid obesity. Surg 
Gynecol Obséet 138:1-5, 1974. LS 

6. Scott EW Jr, Law DH: Clinical appraisal. of jejunoileal shunt in : 
patients witè morbid obesity. Am J Surg 117:246-258, 1969. 

7. Salmon: PA: The results of small intestine bypass operations for the 
treatment o: obesity. Surg Gynecol Obstet. 1832:965-979, 1971. 

8. Payne cH, De Wind L, Schwab CE, et al: Surgical treatment of morbid 
obesity. Ares Surg 106:432-437, 1973. 

9. Bell CC.ir, Viahcevie ZR, Prazich J, et al: Evidence that a diminished 
bile acid poo! precedes the formation of cholesterol gallstones in man. Surg 
Gynecol Obst=i 136:961-965, 1973. 

10, Seott EW Jr, Sandstead HH, Brill AB, et al: Experience with anew 
technic of intestinal bypass in the treatment of morbid obesity. Aan Sury 
174:560-572, 2571. 


Hepatic Failure—Geiss et al 13965 















, sot ical Studies prove — 
tiEmbolism Stockings reduce 






Two recently completed studies provide ` 
clinical evidence that T.E.D. Anti-Embolism 
Stockings effectively reduce the incidence of 


Non-Stocking Sto JE deep vein thrombosis (DVT). 
Legs -o In one study, I)*5 fibrinogen was used to 
Incidence ofDVT 21 oe measure the incidence of DVT in 63 patients 


undergoing major abdominal surgery. One 
leg of each of the patients was fitted with a 
T.E.D. Anti-Embolism Stocking. The other 
was lest non-compressed. 

Scanning of the patients revealed over 
four times as many cases of deep vein 
thrombosis in the non-stocking group 
as inthe stocking group.! 

In the other study, radioactive I**5 fibrino- 
gen was also used. Seventy major surgical 
Aste Mee E patients were divided into two groups 
se eee matched for age, type of operation, duration ~ 
of operation, and incidence of malignancy. 
One group was fitted with T.E.D. Anti- 
Embclism Stockings pre-operatively. The 
control group was non-compressed. 

The results showed that T.E.D. Anti- 
Embelism Stockings reduced the incidence - 
of DVT by half.* 
aa Ea Fo- a more detailed account ofthe two 
. Torahim, 8. Z. Scurr, J. H., and LeQuesne, L. P. “The Effest of Graded studies and reports on other recent research, 
Seria n Renan Daas ste booa auey Write The Kendall Company, One Federal 
for Surgical Research, Dublin 1976. Street, Boston, Mass.02101. 
rape oe tee Attention: T.E.D. Product Center. 


Leg.” Surgical Research Society, Winter Meeting, Royal College of 
Surgeons, January 1976. 


Incidence of DVT 50% 












INNOVATORS IN PATIENT. CARE 





CONTRAINDICATIONS Stockings may not be recommended for PRECAUTIONS: i ; 
patients with the following: — 1. Proper sizing and application must be ainai. 


1. Any local leg condition in which stockings would inter Tere, such as: 8. For full-leg style LEDs avoid interference of aide panels or 

a. dermatitis, B vel ligation. immediate posropsrativa Jeen waistband with incisions, drainage tubes, Catheters, ör other 

c. gangrene, d recent skin graft. - ; exterior devices. beige 
2. Severe atteriosclerosis OF. other ischemic vascular diseases CAUTION: Paderal law: restricta is device o gals bye or use ¢ on Sigi 
%. Massive edema of = or polmonary edema from congestive heart ~ order of a physica 

failure. oa ; f : 


E7 Ertremie dsformit of e ee : ©1976 mhe Kendali Company : 








Anti-Embolism Stockings 
The Clinically Proven Stocking That Reduces 
the Incidence of Thromboembolic Disease 














su ielly re- 
lly proves fact. 











< tered Reticuloendothelial Function 


in Long-Term Renal Allograft Recipients 


Geri Drivas, MD; Leslie Pulman; P. R. Uldall, MD, FRCP; E. Nigel Wardle, MA, MD, MRCP 


-@ Using the clearance of microaggregated iodinated human 
erum albumin reticuloendothialial system (RES) phagocytic 
nction was tested in 48 long-term renal allograft recipients and 
fas found to be defective at the time of testing in 70%. 
Depression of RES phagocytosis could be related to total steroid 
dosage in the previous year and to the patients liability to 
bacterial infections. Evidence from this test does not suggest an 
immunosuppressive effect of cytomegalovirus. However, three 
patients. are discussed who have developed chroric active 
hepatitis that is not due to type B virus. 
os Surg: 111:1368-1371, 1976) 





‘he phagocytic capacity of the reticuloendothelial 

L system (RES) is important as the first system of 
defense against infection? In 1955, Benacerraf et al 
introduced the use of microaggregated human serum 
proteins labeled with radioactive iodine for the study of 
RES phagocytosis. In a preliminary study, we have used 
microaggregated human serum albumin containing a 
tracer dose ‘of radioactive iodine 125 for evalcation of 
reticuloendothelial function in renal allograft recipients,’ 
_as inthe studies of Ilio and Wagner’ and those of Palmer et 
‘alt We found that RES phagocytosis was particularly 
„impaired by the use of high-dose corticosteroids during the 
treatment of rejection. Additionally, we found impaired 
RES function in some‘long-term renal allograft recipients 
who were only receiving small maintenance doses of 


steroids, Indeed, we are now in a position to conclude that 


_ the in vivo test gives an overall assessment of macrophage 
function and is much more promising in this respect than 
she various in vitro marpuntalog ea! tests,’ probably because 
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immune reactions depend on cooperative interaction 
between host macrophages and sensitized lymphoid 
cells." 

This report is of a further study of 48 renal allograft 
recipients, all of whom had had their allograft for at least 
one year. We have sought correlations between the results _ 
of the mizroaggregated albumin clearance test, which we — 
know to be a test of Kupffer cell reticuloendothelial - 
function, and the degree of immunosuppression to which. 
the patients have been exposed and their susceptibility to 
bacterial and viral infections. We have also looked for 
further evidence of liver parenchymal cell dysfunction. 


MATERIALS AND METHODS 


The mieroaggregated iodinated human serum. albumin was 
prepared, using a tracer amount of albumin radioiodinated with . . 
radioactive iodine 125 and used at a dose of 5.0 mg/kg. It has.a 
molecular weight of 670,000 daltons. The removal of colloid from ` 
plasma by the RES was plotted semilogarithmically with time, and. 
the second exponential component that forms a straight line from. 
the 6th to the 15th minute was used to calculate the half-time of 
clearance by the Kupffer cells. The normal half-life using our. 


preparaticn is 14.1 + 3.3 minutes. At the time of study, each 


patient hed fasting blood taken for determination of serum bile — 
acids, which were estimated by the method of Murphy and co- 
workers,’ and for standard liver parenchymal cell function tests: 
The case records of all these patients have been documented 
carefully by one of us (Dr Uldall), and we therefore know exactly 
how much immunosuppressive therapy each patient has had and’ 
also the emount of trouble with bacterial and viral infections: 
Additionally, we have careful records of the cytomegalovirus. . 
(CMV) antibody titers taken at frequent intervals from all these 
patients. 

The length of time from the date of renal transplant varied 
from 1 tc 5 years, with an average of 30 months. Two of the. 
patients. aad received a previous transplant. All-except. five 





i patients kad received cadaveric grafts; the living donor recipients x : 





RES Function n Allog 














le others in their test results. The 
ne of study were receiving 10 mg of 
-150mg of azathioprine according to 





: RESULTS | 
regarded a microaggregated albumin half-iife cf 18 
es or longer as being abnormal. This was established 
120 tests in a variety of pathological states, With 
atch of materials, normal volunteers were used to 
that the control values were in fact, normal Using 
ove criterion, 70% of the long-term renal allograft 
‘reapients. were found to have abnormal results. 
_ Figure 1 relates the number of grams of prednisone 
; talen in the 12 months preceding the test result recorded 
_ to the half-life of the microaggregated albumin (T,,). Itean 
be seen that there is a reasonable correlation (r= +0.4, 
< P =.02). On the whole, but not invariably, patieats with 
_ poamer RES phagocytic capacities were those who Aad 
= recaved higher steroid dosages. This particular statement 
-i$ emphasised by Fig 2, which shows the course of one 
_ patent who, although a long-term allograft recipient, 
~ happened to be first studied rather soon after a coarse of 
„antrejection therapy including a three-day course of 
i prednisolone sodium succinate (Solu-Medrene`, 1 
. Further tests at later times gave results bearing a 
ëtionship to cumulative steroid dosage. 
gure 3 grades the severity and frequency of bacte-ial 
infections in relation to the cumulative prednisone dose in 
the vear before the RES phagocytosis test. Severe infec- 
tions, such as pneumonia or septicemia, were score as two 
poirts per episode and other infections, usually of <he 
, ufinery tract (in individuals not prone to this complica- 
xi tions. as one point. This illustration shows that all patieats 
-rece'ving more than 3.5 gm of prednisone per year are 
able to bacterial infections, but of course the added effect 
f tæ azathioprine has also to be taken into considera- 
tion 
Figure 4 uses the same grading for bacterial infection 
and velates it to the RES microaggregated albumin half- 
| life). As before, abnormal test values are those witt a 
E Te of 18 minutes and longer. The illustration shows clearly 
that chose patients with poor RES phagocytic capacity 
have a definite liability to bacterial infections. Cn this 
Same graph are three encircled points that are the values 
obtained in three patients who developed chronic active 
hepa. tis. The one with a T,, of 22 minutes is still alive amd 
< her kistory is included below. The other two patients wich 
- poor EES clearanees (T;, of 40 minutes) have each cied n 
_hepavie coma. 














































REPORT OF A CASE 


‘his patient received her renal transplant in May 1970. In Jure 
1998, Je complained of tiredness and lethargy, and this wes 
~~ thougll: to be depression, because she responded to dothiepin 
= hydroébloride. At that time, she was taking prednisere, 7: 
- mg/dey, and azathioprine, 100 mg/day: Then, in December 1973, 
she developed. loose motions and dark urine; hepatomegaly wes 
noted. The serum bilirubin level’ was 40umole/liter; aspartate 
< < aminomansferase, 49:1U; and alkaline phosphatase, 65 IU. 1 Mag 
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E aa 
RES (Tso) 


Fig 1.—Ptednisone dosage (total grams) in year prior to test in 
relation to index of phagocytic function of microaggregated 
albumin (7,,, half-life). Note three patients with chronic act : 
hepatitis (enclosed solid circles). RES, reticuloendothelial. 
system. 


10 










1975, she still had jaundice, and a liver biopsy specimen showed 
chronic aetive hepatitis. In November 1975, she remained jaun- 
diced in spite of a change of therapy from azathioprine te 
cyclophosphamide. Serum bile acid levels were then very high at 
2l4umole/iiter. At this time, RES clearance gave a Ty, of” 
minutes. Her clinical state remains relatively good. 


We have already referred to minimal liver parenchymal 
cell dysfunction, which has been shown by impaired sulfo- 
bromophthalein excretion in some of these transplant 
recipients.’ This fact and the occurrence of three cases of 
chronic active hepatitis, though all patients in the unit have 
been negative for hepatitis B antigen, has stimulated us to 
look closer at liver function in these patients. Total fasting 
serum bile acid analyses gave values greater than 20umole/ 
liter in seven of the 45 patients and greater than the upper 
limit of Bymole/liter in 19 of 45 patients. Additionally, 
tests for antigen-e and e-antibody, which are specific for. 
hepatitis B virus infection, all proved to be negative, even ` 
for the onë live patient with chronic active hepatitis. 

All the patients have had level determinations of anti- 
bodies for CMV and herpesviruses measured at frequent 
intervals. No relationship could be shown between episodes | 
of raised antibody titers to CMV and the RES phagocytic 
indices. There were in all five patients who had had much 
trouble with herpes simplex or herpes zoster infections. 
They had poor RES phagocytosis, with T., values of 32.0, 
20.0, 26.0, 23.0, and 34.0 minutes. 


COMMENT 


Our resuits show clearly that poor RES function in the _ 
long-term renal allograft recipient, although not depen- 
dent on the immediate steroid dosage as is the case for 
patients who have recently received their transplant,’ 
certainly is related to the cumulative corticosteroid dosage, 
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Course of one patient who had three separate reticuloendothelial system (RES) clearance studies, showing 
s reflect cumulative steroid dosage. T,,,, half-life of microaggregated albumin. 











Severity and frequency of bacterial infection in relation to cumulative prednisone dose in patients 
n g azathioprine and more than 3.5 gm of prednisone per year (ie, more than 7:5 mg/day). : 





6 
Infection | 


grade. 5 





4 5 6 
Prednisone Dose (grams) 

















Infection 
grade 








Fo. 4. —Bacterial infection i in relation to reticuloendotr elial system 
: (RES) microaggregated albumin- half-life (T2), srowing how 
‘ ients with impaired macrophage function have detinite predis- 4 
position to bacterial infection. Note three patients with chronic 
active hepatitis (enclosed solid rae and two patients with 
-herpes infections (squares). 3 
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A "develops in nally all 
with rena allografts; most are examples of 
ration of irus. How far one can rely on raised 
ody titers as evidence of infection in immunosup- 
d patients seems open to doubt.” ‘However, renal 











viral antigens ® 

Mach interest in this topie really stems from the impor- 
_ theoretical point that macrophages infected with 
tain viruses are in a state of i immunosuppression.* ‘This 
ell-known effect of the oncogenic viruses; there is an 
ated decrease of antibody responses indicative of B 
1 fficiency and a failure of support by “helper” 








of our patients have developed chrorie active 
tis, and two of these are now dead. Clearance studies 
of these patients before they entered the terminal 
showéd considerable impairment of RES phagocytic 
cacacity for our test reagent. This is in contrast to ether 

: catransplant patients with chronic active hepatitis that 
owe. have Studied; usually they have normal Kupffer cell 
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developing after a rotidk ent outbreak of hepatitis ni 
tive for hepatitis B surface antigen has been. ri 
this country. Liver impairment in both chronic h 
ysis and renal transplant recipients has been re 
Copenhagen," but itis particularly noteworthy 
hepatitis in cur patients is not associated wii 
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On the surgical service 


Mixed infection may not 


”" N 








*due to susceptible strains 
of indicated organisms 





















infections 


n Escherichia coli. Cinical effectiveness has been demons:rated in the 
infections when due to these organisms: Severe systemi: infections 
icemia, including meningitis due to Hemophilus ye Hier genitouri- 
| infections including those due to Weisseria gonorrhoeae, Enterotacter, 


ns due to certain ‘susceptible strains of Ps. aeruginosa, clinical 
ay be enhanced by combined therapy with gentamicin su‘fate ie full 
utc dosages (see gentamicin sulfate package insert) 
ducing therapy sensitivity testing should be repeated frequently to detect 
x ipie emergence of resistant organisms. 
Actions: Organisms found to be susceptible in vitro include: GRAM NEGATIVE 
RGARSMS— Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. retigeri, 
ie : E coli, Enterobacter spp, Salmonella spp. H. influenzae. Neisseria 
o Spp, Bacteroides spp, and Fusebacterium spp. 
a IVE ORGANISMS — Staphylococcus aureus (non-penicilinase pro- 
ph. albus, Diplecoscus pneumoniae, deta-hemolytic streptocacci, 
is, Clostridium spp, Peptococcus spp. and Peptostrep- 


ter SOD. 
itre-synergism between Geapen and entamin sulfate has 
onstrated for certain. strains of Ps. aeruginosa. 
ee) “ewly emerging pathogenic strains of Aere/lea, Mima, 
_Gitrobester, and Serratia have also shown jn vitro susceptibility. 


Not stile in the presence ef penicillinase. Most Klebsiella 
resistant. Some strains of Pseudemanas have 
sistance fairly rapidly, 
t ications: Known pericillin: allergy. 
irys.. Serious and occasional fatal hypersensitivity 
aphy reactions have been reported in patients on 
lim therapy. These reactions are more apt to occur in in- 
dividu h a history of sensitivity to multiple allergens. 
3 Hents. with renal imoairment for bleeding manifesta- 
tions arz adhere strictly to dosege recommendations; if bleeding 
manifes tons appear, discontinue antibiotic and institute ap- 
poprat ! tapy. R i 
ndividu=s with history-of penicillin venae reactions 
nenced severe hypersensitivity reactions when treated 


pus 





i ROeERIG (Pfizer) Adsasion of Pfizer Pharmaceuticals: 5 “New York, New York. 10017 


(DISODIUM CARBERICILLIN) 
EO, 2-0 Sgm, and 10-00 vials 
fortreatmentof =| 
duetoanaerobes 
and gram-negative aerobes' — 
with one antibiotic 


“susceptible strains of indicated organisms 





with a cephalosporin. Before therapy with a penicillin, careful inquiry should be. 
made congerning previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reaction occurs, appropriate 
therapy shuld be instituted and discontinuance of carbenicillin. therapy 
considered, wnless the infection is life threatening and only amenable to car- 
benicillin therapy. The usual agents (antihistamines, pressor amines, and. corti- 
costeroids) ‘should be readily available. l 
SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER: 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS © 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 
Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged feny Emergence of resistant organisms, such as 
Klebsiellaspiand Serratiaspp, which may cause superinfection, should be keptin 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
is necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring gf cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary, 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of oils should have darkfield examinations before 
treatment. Ir-all other cases where concomitant syphilis is suspected, monthly 
serological tasts should be made for a minimum of 4 months. ‘ud 
Intramuscular injections should be made well within the body of a relatively 
large muscle:tnot into the lower and mid-third of the upper arm), and aspiration 

is necessary tò help avoid inadvertent injection into a blood vessel. intravenous. 
infusion shożid be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if - 
refrigerated. The maximum recommended dose is 40-gm per day: 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions— Skin rashes, 
‘pruritus, urticaria, drug fever, and anaphylactic reactions. Gastra-... 
intestinal Disturbances—-Nausea. Hemic and lymphatic. 
_dystems— Anemia, thrombocytopenia, leukopenia; neutropenia, < 
and eosinophilia. Blood,.Hepatic, and Renal Stuiies-—~SGOT and 
“SGPT elevations have been observed, particularly in children. To. 
date, no clinical manifestations of hepatic or renal disorders have 
Seen demonstrated. CWS—Convulsions or neuromuscular ir- 
ttability could occur with excessively high serum levels. Gtfer—~ 
Pain at the site of injection, rarely accompanied by induration: in- 
uremic patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein irritation and 
tae Particularly when undiluted solution is injected directly 
into the vein. 


How Supplied: Available in 1-gm,.2-gm, 5-gm. and 10-gm vials. 


pine prescribing or administering, see package circular 
ar POR : 








L aboratory Experience 


With a New Autotransfusion Device 


; Joseph Welch, MD; Harvey Weintraub, MT(ASCP); Barbara J. Gutterman, MT(ASCP); 
Ludovico Cerulli-Irelli, MD; J. Raymond Hinshaw, MD; Howard Harrison, PhD 


ae A new device for collecting and administering blood by 
intraoperative autotransfusion consists of several nove’ features: 
a collection ‘bag that is kept expanded by a vacuum and into 
which the blood is drawn by suction of a lesser degree than the 
outside vacuum, a crease in the collection bag that decreases 
f rbulence and foaming, and separation of the infusion element 
: from the retrieval system by a valve that allows pressure infusion 
and ‘suction continuously. The apparatus is inexpensive, quickly 
ssemblied, operated by wall suction or suction pump. We have 
ad favorable experience with its use in animals. 
\ pArA SS STENTS, 1976) 


_Aptotzanstusion in its broadest context involves the 
i collection of a patient’s blood with its return to the 
“same patient ata later time. The idea of autotransfusion is 
‘an old one, but the advent of vascular surgery and the 
resuscitation of major trauma victims have reviv ed 
“interest. in it because of the tremendous drair some of 
these procedures have placed on blood banks. The instant 
availability | of the patient’s own blood in large amounts has 
had great appeal to many surgeons.'* 
~ Numerous techniques have been describes for the 
retrieval and reinfusion of shed blood..-*?*?""""" During the 
past two years, we have reviewed all of these techniques in 
‘an effort to create a new autotransfusion device that would 
be simple to operate, inexpensive to buy and maintain, and 
safe in everyday use. This preliminary report concerns the 


successful autotransfusion of large amounts of blood in- 





Aecepted. for publication July 26, 1976. 
From the Department of Surgery, Rochester (NY) Genera! Hospital. 


Reprint: requests to Rochester: General Hospital, 1425 Portiane: Ave, 


Rochester, NY 14621 (Dr. Harrison). - 








1374 Arch Surg—Vol 111, Dec 1976 





heparinized mongrel dogs with the use of anew autotrans- 
fusion device described in detail. ; 


THE ROCHESTER GENERAL HOSPITAL 
AUTOTRANSFUSER > 


The Rechester General Hospital Autotransfuser (gate 
pending) is a pneumatically powered, completely clos 
system tat utilizes continuous suction to retrieve the shed 
blood and a separate indirect positive pressure system to 
infuse it The best way to describe this device is to break it 
down inzo its basie components (Figure) and then follow 
the path of the salvaged blood from collection to reinfu- 
son. 








Retrieval System 


The main element of the retrieval system is an airtight 
Plexiglas cylinder (1) in which a collection bag is suspended 
(2). When wall suction (3) is applied, the space inside the 
Plexiglas chamber (4) is subjected to a vacuum. This serves 
to expand the collection bag and to keep it expanded—the - 
key to the successful operation of this device, Simulta- 
neously. suction is transmitted to the inside of the collee 
tion bag (5) via the “trap” line (6). This suction is the 
conveyed to the operative field via pulmonary 
capillary (PVC) tubing (7). The collection bag w 
collapse because the suction applied to the inside of the bag 
is less than the vacuum in the chamber, Thi diferent 














tubing used in constructing the trap Tne AT adjustable 
flow meter (8) is used to reduce the wall suction to the 
minimem pressure necessary to clear the operative field ofo 








siliconized steel wool (9) in the collection ie Should 
g inadvertently become full of blood, any excess 
out of the bag via the trap line, and into the rap 
‘he trap is screwed into the bottom of the unit for 
leaning. A crease (11) in the collection bag serves to 
se the turbulence in the retrieved blood and to direct 
od toward the side of the bag so that large amounts 
m are not produced and lost into the trap. An 
ory port (14) located at the top of the unit is available 
dministration . of ~- such as heparin sodim, 








ho 













Administration System 


e blood that has been salvaged by the retrieval sys:em 
by gravity into the infusion reservoir (12) as soea as 
eumatic piston valve (13) is released. This valve 
vely separates the two systems and allows for the 
fase of salvaged blood under pressure while the 
wm collection of additional shed blood continues. 
infusion reservoir is eneased in a pneumatic cuff 
ith:the piston valve in the closed position, the cu is 
d and the blood returned to the patient through a 
dard blood administration set including a 20 ¢ Swank 
usion filter (20). The console unit circuits are 
cted so that a preselected constant infusien pres- 
ually 200 to 300 mm Hg) may be mainteined A 
dard ‘pressure gauge (17) is used to moniter «his 
essere. The positive pressure source is a small {size E) 
i f compressed gas attached to the console. A three- 
y valve (18) in the intravenous line allows for the 
usion of heparin, drugs, or other fluids (19) while the 
ctmansfuser is in the standby mode. 
detailed. description of the Rochester General 
_al Autotransfuser presented might cause the uni: to 
"more complex than already existing autotransfu- 
evices. Its setup and operation, however, is quite 
The blood path components are assembied and 
. sterdised as a unit prior to use. This disposable fluid path 
assemoly is then installed in the Plexiglas cylinder and 
-i pnebtwatic cuff. Setup time is under five minutes. Cuce zhe 
; ‘devire i is connected to a suction source, its operation 
requires the use of oy two control seithe A two- 





















iatič piston valve ee the Sieur component 
the administration component. A four-position 
(16) controls the sequence deflate/inflate/infuse/ 
y for the operation of the pneumatic cuff. ` 


MATERIALS AND METHODS 


‘Thirteen mongrel dogs (averaging weight, 20 kg) werestudied. 
lack dog was weighed and anesthetized intraperitonealiy with 
pent. rbital (Nembutal), 30 mg/kg. Intraperitoneal ijecton 
© was pr ferred over intravenous injections solely becaus@ of che 
< conven ence.and ease of administering the anesthetic ageat. Each 
dog wae intubated and placed on a volume respirator (Harvard) 
jag room. air (15. celle, 16 respirations. per minetel A 
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INFUSION LV. TO PATIENT 
Rochester General Hospital Autotransfuser. 


venous cutdown was performed in a branch of the femoral vein 
and kept-«pen with Ringer lactate solution until the commence- 
ment of sutotransfusion. In each case, the dog received approxi: 
mately 5€3 ml of Ringer lactate solution during the procedure, An. 
arterial cutdown in a branch of the femoral artery was connected 
to a transducer for blood sampling and monitoring of. blood 
pressure. Each dog was given 1 gm of cephalothin sodium: (Keflin) 
intravenously before the start of the laparotomy. Baseline hema- 
tocrit valse, plasma hemoglobin level, serum potassium concentra- 
tion, platelet count, prothrombin time, activated partial thrombo- 
plastin time (APTT), total protein level, and arterial blood gas 
measurements were determined. 

A midEne laparotomy was then performed and one of the 
internal {hac arteries was isolated between umbilical: tapes, 
heparin sodium (200 units/kg) was given intravenously, and a 
transverse arteriotomy was made between the tapes. The vessel 
was allowad to bleed freely into the peritoneal cavity and the blood... 
was evacuated almost immediately by the autotransfusion sucker, Ki 
In no case was blood instilled into the abdomen and allowed too: 
remain there for any length of time beforé retrieval; The effects 
of the autstransfusion device on the blood elements could then be 
studied without the introduction of changes that the prolonged 
contact of blood with a serous cavity introduces.’ The suction: tip 
was partisily immersed in the blood so'that a large amount of air 
was also sacked into the autotransfuser, simulating actual operat- a 
ing conditions. 

Several articles” have stressed the importance. of the sucker 7 
tip designin reducing hemolysis. In this series of 13 dogs, the open © 
end of 0.€-em (inside diameter) PVC tubing was covered with a 
170-4 mes} filter. This allowed for a wide-mouthed sucker, and the 
filter prevented any tissue from being sucked into the autotrans- 
fuser. The suction was adjusted to the minimum pressure neces- 


* sary to clear the operative field of blood. A vacuum of 50 to 60. mm 


Hg provee adequate. 
Blood was cycled by the autotransfuser in 400 to 500-ml aliquots, 
200 to 25@ ml being reinfused while the remainder was being 
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100 mm Hg systolic. 


the estimated blood volume of each dog had been cycled through 
the autotransfuser once, it was noted as “one exchange’; in most 
eases, this was about:1,500 ml. After each exchange, the hemato- 
` erit value, plasma hemoglobin level, serum. potassium concentra- 
tion, platelet count, prothrombin time, total protein level, APTT, 
and arterial blood gas values were again measured, Additional 
heparin sodium (100 units/kg) was given whenever the APTT was 
~ less than twice the control level. Seven. of the dogs received 
2 supplemental heparin (usually only once during the experiment). 
© At the end of each experiment (two to three hours after the initial 

.arteriotomy), the above factors were again measured. 

‘The artery was then tied off, the incisions closed, and the dog 
«returned ‘to -his cage for observation. No protamine sulfate was 
given at the termination of the procedure. 

For the first series of five dogs (series A), the retrieval 
component of the autotransfuser was placed several feet above the 
“level of the operating table. For the remaining eight dogs (series 
B); the entire unit was moved to a position below the level of the 
“operating table: All animals were transfused utilizing & standard 

blood administration set with an integral 170-p filter. A 20-p 
' Swank microfilter was added to the infusion line of the last three 
< dogs. of series B. 

The results were analyzed using the Student t test ard paired t 
test.** 


RESULTS 


A significant increase in plasma hemoglobin level 
(P <01) developed after the commencement of autotrans- 
fusion in series A (Table 1). Plasma hemoglobin values in 
series B dogs showed a more gradual rise toward the 100 
-‘mg/100 ml level after.the autotransfusion of up to 5,000 ml 
of blood (three exchanges). This level remained nearly 
‘< constant over the autotransfusion of up to 8,000 ml of blood 
„(an average of five total exchanges). The addition of a 
_ Swank microfilter resulted in plasma hemoglobin levels 
lower than for the 170-p filter alone. There was, however, 
no statistical difference between the two systems. 

_ Asignificant amount of total protein and platelets were 
: Jost asa result of the autotransfusion process (P < .005). 
_ All groups showed a steady decline in both measurements 
after each cycle of autotransfusion. The hematocrit value 
showed a 6% decline initially in all groups, but then 
“remained nearly constant through the completion of the 
final exchange. 
~ “Tn all: 18 dogs, the prothrombin time, arterial blood gas 
values, and the serum potassium concentration showed no 
significant changes from baseline (P > .10) during auto- 
transfusion of up to 8,000 ml (Table 2). The urine in all 
“eases was free of hemoglobin -by dipstick. 

Ten of the 13 dogs survived. The second dog in series A 
died of overzealous bleeding. The third dog in series B died 
_ of small-bowel obstruction three weeks following auto- 
transfusion, and the fourth dog in series B died of pneu- 
monia, probably. present preoperatively, 


COMMENT 
~The placement of the autotransfusion unit above the 
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collected. The: rate of bleeding was con(olied by the tipes on the > 
` vessël so that the arterial pressure was not allowed to drop below : 


The blood volume of each dog was estimated as 80 ml/kg. When ` 
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470. i 
$ (m= (n=3) 

Blood autotrans- j 

fused mi À 

(series average) 1,992 +57F -1,659 +224 1,473 227 
Plasmathemo- i ; : 

globin, mg/100 mi 101% 26 50418 46213 

(average) : (1043 (18 +4) (15 6) 
Platelets 

xX 10%/cu mm 133419 177428 o 71E Z4 

(average) (201 +29) (23831). (8682110) 
Total protein, : : K 

gm/ t20 mi 53.15 4.8 46 $1245 

(average) (6.4 34) (6.1 +.35}. (5:8227) 
Hematocrit, % 4242 412 4422 

(average) (45+ 2) (47 +2) (48245 


* Filter system used. 
++ standard error. 
Average initial values. 


“able 2.—Average Initial and Postautotransfusion 
Values in 13 Dogs 


initial Postautotransfusion 


Prothrombin ; 
we. sec 7.9/11.5* .23 
7.33% 02 
301.3 


865.4 


8.0/11.4+ 76° 
7.35 02 
331.9 
8925.2 


= mm Hg 
Po2, mm Hg 
K+, mEq/liter 


* + standard error. 






operating table rather than below it (series A vs B) caused _ 
an increase in the mean values for plasma hemoglobin (101 _ 
vs 48 mg/100 ml, ete). 

The high suction pressures needed to pull the retrieved 
blood irto the collection unit and constant refluxing of 
blood in the suction line contributed greatly to red blood 
cell destruction. By placing the unit below the level of the” 
operatirg table, a smoother flow of blood was achieved at a 
lower suction pressure. Due to the variation between 
replicates, the mean values for plasma hemoglobin were 
significent at the P = .10 to P = .20 level only. 

The Swank microfilter was added to the reinfusion line 
in order to reduce the risk of microembolization and 
posttraumatic pulmonary insufficiency, since many. pa- 
tients who are autotransfused may also be administered 
large amounts of homologous banked blood.*****-* The 
formation of microaggregates in banked blood has been — 
well documented,**** but the question of microaggregate. 
formation during autotransfusion has not yet been 
resolved. The addition of the Swank filter did not signifi- 
cantly alter the platelet counts from the levels seen with 
the 170-u filter alone. These results seem to.confirm several 
other studies**** that found little or no evidence of 
microaggregate formation during autotransfusion. 

The steady decline in plasma protein concentration and 
platelet counts that occurs with autotransfusion probably 


Jis due to the denaturation ¢ af the protein and adhesiveness 





om í ) 






i Series A and B. 5 Deas 


“Table le 1 -8 Studi 
“Second, a Exchange nee 
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3 latelets to the tubing, intravenous bags, etc. The 6% 
n hematocrit value was primarily the result of 
n of the blood volume by infused Ringer laczate 


ch nges induced in the plasma hemoglobin level, 
erit value, platelet count, and total protein level as a 
f using the Rochester General Hospital Actotrans- 
re comparable to those reported in several reeent 
studies that have utilized a roller pump device. Reul 
reported an average plasma hemoglobin level of 49 
ml after autotransfusion of 2,000 ml, and 2-droo in 
otein concentration from 7 to 4.2 gm/100 mi. Brener 
eported a mean plasma hemoglobin level of 175 mg/ 
ral after an average autotransfusion of 1,500 mi of 
Ain aortic resections. Duncan and colleagues”® *eported 
age plasma hemoglobin level of 80 mg/100 ml when 
in 1,500 ml of blood had been autotransfused, and an 


ad been autotransfused. They also reported platelet 
of 180,000/cu mm: for less than 1,500 ml of aato- 


CONCLUSION 


le summary, the effects of the Rochester General 
tal Autotransfusion device on the red blood calls, 
weEts, and plasma proteins are very acceptable and 
re favorably with changes reported by others using 
other autotrans‘usion devices. 

Tined below are the features of the Rochester-Genzral 
] Autotransfuser that make its use as a bleod- 
device a very. attractive alternative to Ji 
ag autotransfusion devices. 

_ Wnlike some systems now available (Viavae Anto- 
sion Unit and the Receptal Autologous Transfusion 
[ATS], the Rochester General Hospital Autotrens- 
p _s capable of continuous operation. It is impcrtant to 
oe renner that continuous operition allows for the infu- 
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Third Exchange 

Series B < Series A = Series B Series B i i Series B- Fo 
170 4704404 470p F710 170+40, 170 470440 470p DET ee 
m=5) m=3 (n=5) B=5 (n=3 (n= n= ops | = 
3,318 2.946. 5,970 4977 4,419 6,636 a ieee : 8.295 7.965. 
88= 21 56:20 1s7£76 66415 67+19 9210 79432. B9+12 T9433 j 
10434 1284+22 12623 34+45 42344 g1+12 1041 79416 10621 
4.5.50 5.04.51 4.65.15 ate 5.1.85 4.2.46 4.9.80 3.92.49 48270 
4123 4443 42255 ge4 4041 383 4343 383 4024 


sion of blood already collected by the unit without inter 
rupting the retrieval of additional blood. This feature — 
eliminates the possible introduction of infection due to the- 
handling of blood path components. : 
2. Unlike certain roller pump systems already in, use 


(Bentley ATS),****"* there is no danger of air embolism ..: 
with this system since the positive pneumatic source is... 
applied indirectly to the blood and because the blood flows 
by gravity from the collection bag to the infusion reser- < 


voir. 
3. The initial cost of the Rochester General Hospital 
Autotransfuser is quite low. The original unit, built at a 


Rochester General Hospital, cost under $150. A roller pump 


device costs considerably more. 


4, Blood may be collected from the operative field and 


stored in the autotransfuser pending a decision. whether to 
reinfuse the patient’s blood. This is. particularly useful in 
emergency trauma cases where the extent of injury may | 
not be known initially. The unit is usable over a wide range 
of bleeding conditions. It may also be used in cases of = 
hemotherax by connecting the autotransfuser to the chest 
tube and decreasing the suction to 25 cm of water. oa 
5. Beeause of the unit’s simplicity, it can be set up 
quickly and easily using either wall suction or a suction” 
pump. If wall suction is used, then no source of electricity is 
needed. Personnel training time is minimal and the unit is 
essentially free of maintenance problems. 


The Rochester: (NY) General Hospital has a patent pending ‘on the 
autotransfuser described in this report. 


Nonproprietary Name and 
Trademark of Drug 


Cephalothin sodium—Keflin. 
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Fect of Glucagon 


dodong, M MD, Nils Darle, MD 


e tot intravenous injection of 50 g/kg of giucagon 
atic circulation of the pig was studied in 12 animats. 
on caused an arterial pressure reduction of 11 mm Hg 
© minutes and 7 mm Hg after ten minutes. The portal 
and blood flow were not altered. The superior mesen- 
a ial ow decreased by 12%. The hepatic arteria) bicod 
by 80% after two minutes and by 58% after ten 
was no difference in response when anesthesia 
ieved with small intravenous doses of thiopental (Pento- 
dium or 70% nitrous oxide in oxygen and tubocurarine 


‘Surg 111:1379-1383, 1976) 


inistration of glucagen increases the total liver blood 
‘in all species investigated.’ This is generally 
n increase of the portal venous blood flow. The 
glucagon on the hepatic arterial blood flow varies, 
from one species to another. There is a small 
of hepatic arterial flow in dogs and monkeys bat 
the cat hepatic arterial blood flow decreases after 
awon administration.’ Most studies on the hepatic 
lar reaction to glucagon have been performed ir:-dogs. 
casa sphincteric mechanism has been described an the 
ons outlet-side:’ and there have been speculations, abont 

Timer of the dog possibly reacting differently in eiren- 
espects compared to the human liver. The liver of 
should be more Eke the human liver im this 
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ipni Circulation in the Pig 


For these reasons we considered it important to analyze a 


the effect of glucagon on the hepatic circulation of the pig. 
in more detail. 


MATERIAL AND METHODS 


The experiments were performed in 12 young pigs (Swedish 
Landrace) of both sexes, weighing between 16 and 35 kg: eath 
(mean weight, 22 kg). The animals were deprived of food for 18 


hours. Anesthesia was introduced with thiopental (Pentothal) ae 


sodium given intraperitoneally in a dose of 30 mg/kg. After ` 
intubation the animals were kept on artificial respiration jn an 
open circuit system. Anesthesia was maintained with small doses 
of thiopental in ten experiments and with 70% nitrous oxide in 
oxygen and tubocurarine chloride in 11 experiments. All animals 
were given a slow infusion of saline solution during the experi- 
ments. Rectal temperature was kept constant with the aid oF an 
external heat lamp. 


Operative Procedure 


A poly ethy lene eatheter was introduced into one femoral artery 
for recording of the arterial pressure. Catheters were also intro: 


duced into beth femoral veins, one being used for infusion and 


injection of anesthetics, the other exclusively for glucagon injec- 
tion. After laparotomy, splenectomy was. performed. A catheter 


was introduced into the splenic vein with the tip of the catheter == 


near the confluence of the superior mesenteric vein, where. its 
position was controlled by palpation. The catheter was used for 
portal venous pressure recording and for injections of xenon Xe 
133 (see below). The hepatic artery was dissected free proximal to 
the pancreaticoduodenal artery, Care was taken to minimize the ` 
damage to the nerves surrounding the artery. An electromagnetic 
flow probe was applied around the artery after ligation of 
branches to the pancreas, duodenum, and stomach distal to the 
probe. In four animals, the first 2 to 8-em of the superior 
mesenteric artery was dissected. free and a flow probe placed 
around the vessel. At the end of each series of experiments, the pig 
was killed and the liver weighed by a standardized technique. 
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: Measurements 


-i Arterial and portal pressure were measured with pressure 
_transducers and recorded continuously on an electronie polygraph. 
“Hepatic artery flow and, in four animals, superior mesenteric 
artery flow. were measured with an electromagnetic flow meter. 
< Zero flow was obtained by occluding the vessel dista! to the flow 
probe. Calibration was done in vivo in occasional animals at 
- regular intervals. The flow was registered continucusly on the 
electronic polygraph. Total liver blood flow was measured with 
‘8X e-clearance technique. Xenon Xe 133 in saline (0.5 to 1.0 ml, 500 
pCi/ml of xenon Xe 133) was injected into the portal vein as a bolus 
| injection; immediately followed by a second flushing injection of 
5 ml of saline. The elimination of xenon Xe 133 from zhe liver was 
monitored externally with a scintillation detector in a cylindrical, 
1i-mm thick lead -collimater. The detector was connected to a rate 
meter whose time constant was set to three seconds. The linearly 
-written elimination curves were plotted on semilogarithmic paper; 
total liver blood flow, expressed in ml/min x 100 gm of liver 
tissue, was determined by the initial slope, according to the 
method of Darle et al. The tissue-blood partition coefficient used 
was 0.742 Corrections were made for changing hematocrit values, 
according to the method of Andersen and Ladefoged.* Hematocrit 
‘yeadings were determined at each measurement of total liver 
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Recordings of arterial pressure, portal venous pressure, hepatic arterial blood flow, and superior ue 
mesenteric arterial blood flow after administration of glucagon, 50 »g/ kg, in one experiment. 
















10 15 






blood flew. The portal blood flow was determined as the difference 
betweer total liver blood flow and hepatic arterial flow... 
Appreximately 45 minutes after the preparation, when arterial 
pressure and hepatic arterial flow had been stable for’at least 15 
minutes, the experiment started. Measurements’ were made 
before, zwo minutes after, and, in most experiments, ten minutes 
after the injection of glucagon (50 pg/kg of body weight) into the 
femoral vein. ee 
For statistical analysis, the Student t test for paired observa- 
tions was used. ee 


RESULTS 


Table 1 shows the individual values for 18 experiments. in 
ten arimals in which total liver blood flow and hepatic 
arterial blood flow were measured before and two minutes 
after njection of glucagon. In 14 of these experiments, 
measurements were also made ten minutes after injection 
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dicates arterial pressure (mm Hg); Pev; portal pressure mm Hg); QHA, hepatic artrial blood flow (ml/min x 100 gm); Qpv, portal venous blood tow. s 
x 100:gm). ; : 
g Meas experiments; anésthesig was achieved with small doses of thiopental sadium. 





ae Table 2.—Hepatic Arterial and Portal Venous Blood Flow Before and After Injection of Glucagon 
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indicates hepatic arterial blood flow (mi/min x 100 gm); Qrv, portal venous bicùd flow (ml/min x 100 gm). 






Table 3.~Effect of Glucagon (50 pg/kg) on Arterial Pressure, Portal Venous 
Pressure, Superior Mesentsric Arterial Blood Flo’, and Total Liver Blood Flow 
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idicates arterial pressure (mm Ha): Ppy, portal pressura {mm Hg); QSMA, superic~ mesenteric arterial blood flow (ml/min x 100 gm of liver tissue: 
‘otal liver bicod flow (ml/min x100 gm). 


ang these experiments; anesthesia was achieved with smali doses of thiopentai dium. 
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Table 4.—Etfect of Intravenous Injection or infusion of Glucagon 07 Hepatic Blood § 


Dosage 
of 


Source Glucagon 
<. Feruglio-et al, 1966 50 g/min 
for. 30 
: ee min 

Wickimayr etal, 1973 

_. Branch et al, 1973 


Shoemaker et-al,' 1959 


Kock et al,? 1970 1 ð ng/kg 


“‘Bashour et al,” 1973 10 ug7kg 


Holstaert et al,” 1974 
Ae anes Krarup & Larsen, 1974 


500 ug/kg 


change in portal venous pressure, however. The mean 
portal venous blood flow was 75 ml/min x 100 gm before 
glucagon was administered, and it was not affected by the 
injection. Glucagon. did, however, increase the hepatic 
arterial flow from 31 ml/min x 100 gm to 56 ml after two 
minutes and 49 ml after ten minutes. This corresponds to 
can increase of 80% after two minutes and 58% after ten 
minutes. These changes are highly significant (P < .001). 
To achieve this flow increase simultaneously with the drop 
in blood. pressure, the resistance in the hepatic arterial 
flow-bed had to decrease by 50% after two minutes and by 
40% after ten minutes. The effect of glucagon on the 
hepatic arterial flow persisted for 25 to 40 minutes. 

There was no difference in response to glucagon 
between animals anesthesized with small doses of thio- 
‘pental and those given nitrous oxide and tubocurarine 
(Table 2). 

oo Table 8 shows the results of eight injections of glucagon 
in four animals in which the superior mesenteric arterial 
flow’ was determined. Before glucagon was given, the 
` mean- superior. mesenteric arterial flow was 41 ml/ 
min x 100 gm of liver tissue; the flow decreased to 36 ml 
two minutes after injection of glucagon (P < .05). This 
- decrease of 12% corresponds well to the decrease in arterial 
< blood pressure of 16% (99 to 83 mm Hg). Ten minu-es after 
-the glucagon injection, the superior mesenteric arterial 
flow had returned to the initial value. 
The characteristic response to glucagon injecticn in the 
pig is shown in the Figure, where both the hepatic arterial 
_and the superior mesenteric arterial flows are continuously 
< recorded. The Figure also shows the prompt increase in 
hepatic arterial flow and a small decrease in blood >ressure 
with a corresponding decrease in the superior mesenteric 





“arterial flow. 


COMMENT 


Electromagnetic flow measurement is probably the most 
accurate method of in vivo blood flow measurement avail- 
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: Different Species 
% of Initial Value. 
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Xenon 133 imhalation 
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Sulfobromorhthalein 
Electromagnetic 
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Electromagnetic 
flowmeter 
Electromagnetic 
flowmeter 
Electromagnetic 
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able at present. It is not, however, suitable for venous blood 
flow measurement, as the caliber of the flow probe cannot 
adjust to the change in diameter of the vessel as the. 
pressure changes. The accuracy of the method depends on 
correct determination of the calibration factor for each 
flow probe. In the present study this factor has been 
determined at regular intervals and was found to vary very 
little. Furthermore, the calibration factor does not vary in. 
the same animal, so that the relative flow changes in the 
same animal must be accurate. Similarly, the accuracy 
the '*Xe-clearance method for blood flow measurem 
depends on determination of the tissue-blood part 
coefficient. This coefficient has not been: determine 
this series of experiments. Instead, we “hav usi s 
coefficient determined by Conn.’ As for the calibration 
factor for the electromagnetic flow probe, the tissue-blood 
partition coefficient does not vary in the same animal and: 
relative flow changes are shown with good accuracy with 
the "Xe-clearance method, as shown by Darle et al 
Although we have not determined the tissue-blood parti- 
tion coeficient in our experiments, our absolute flow 
values correspond well to other workers’ findings. Prior to- 
the glucagon injection we found the total liver blood flow in. 
the pig to be 106 ml/min x gm, which is in good agreement 
with values found in the pig by other investigators using — 
indocyanine green or sulfobromophthalein infusion-extrac- 
tion methods. The contribution of the portal vein to the — 
liver blocd flow in our investigation was 71%, which is 
intermed‘ate between the values found by Hickman et al 
(80%)? and Tygstrup et al (60%)."' These yalues also 2 
correspond well to findings in other species: : 
As far as is known, the effect of glucagon on: the liver 
circulation in pigs has not previously been investigated. 
Table 4 is a survey of the results found in other spe kit: 
is evident that glucagon increases the total liver blood fow 
in all species investigated. In the dog the main increase _ 
occurs in portal venous flow. This increase is not due to an 
altered resistance in the portal venous flow-bed, but toa 
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lowered resistance in the mesenteri : flow-bed." d 
The hepatic arterial flow also increases but to r uch less 
ree.’ In the cat the mesenteric resistance is also 
low ved, but the hepatic. arterial resistance is increased.>" 
ka si contrast to the effect found by us in the present 
igation in the pig, where the increase in tatal iver 
flow was exclusively the result of an increase ir the 
¢ arterial flow. The dose of glucagon given redaced 
istanice in the hepatic arterial flow-bed by 80% efter 
minutes and by 40% after ten minutes. These velues 
sheald be compared with the report by Bashour et al'*of a 
_ decease in the dog’s hepatic arterial flow-bed of 90% efter 
: ings on of glucagon. 
The investigations shown in Table 4 have heen 
et'ormed with the subject either in the conscious state or 
~ dur ng anesthesia with small doses of barbiturates, The pig 
is very sensitive to barbiturates; a more suitable form of 
anesthesia is that with nitrous oxide in oxygen. However, 
ypes of anesthesia have been used in this study and 



























hus, it may be concluded that the anesthesia ased 
, be responsible for the different response to 
ne the e pig iniret with other species. 


ame way as dogs in which the spleen isnot 
therefore unlikely that the spleaectemy 
or the difference in the response in liver bood 
glucagon between the pig and other species. 

ms that glucagon affects different parts of the 
ic area differently. Lin and Warrick” indiceted 
flow in the gastrie mucosa decreased after injec- 
om of glucagon. Ohnhaus’* found no alteration ir gastric 
il flow after injection of glucagon, while the flow in 
planchnic organs increased. Branch et al’ also foand 
ig flow responses in different. splanchnic organs 
jection of glucagon. In our experiments we fourd a 
icant decrease in the superior mesenteric arterial 
o minutes after injection of glucagon while the fow 
portal vein did not change. Evidently, the flow to 
viscera drained by the portal vein increases ater 


















ummarize, intravenous injection of 50 ug /ke of 
ueagon in the pig causes a slight decrease in bbod 
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pressure and in the superior mesenteric blood flow, and an 
increase of 24% in the total liver blood flow. This increase is 
due solely to increase of the hepatic arterial blood fow. 


This investigation was supported by the Swedish Medical Reséare 
Council (project B 75-40 X-660) and the Géteberg Medical Society.. 
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Clinical Notes 


‘in Choledochal Cyst 


Jean-Michel: Loubeau, MD, Felicien M. Steichen, MD 


Ed Fifty-tive © cases of intrahepatic dilation of the kile ducts 
ssociated with choledochal cyst have been found in the litera- 
re, mostly reported over the past five years. Obstructive 
indice is often not present at an early stage in this group of 
‘patients, but dissociation of the serum bilirubin and alkaline 
‘phosphatase Jevels could be an early manifestation of this 
condition. Recent advances in diagnosis and new concepts of 
‘the. cause and surgical management are reviewed. A case is 
reported where choledochocystojejunostomy was performed 
‘using automatic stapling instruments. Disappearance of symp- 
toms, normalization of liver functions, and reduction in size of 
e cysts were. observed during the two-year postoperative 
period. : 

(Arch Surg. 111:1384-1390, 1976) 


he frequency of intrahepatic involvement of the biliary 
ducts in association with cystic dilation of the common 
«bile duct- has only been recently recognized. In classic 
“reports, the ducts above the dilation have usually been 
described as normal,’* although a combination of both 
choledochal and intrahepatic dilation had been occasionally 
_ reported. “1 Tsuchida and Ishida" recently reviewed their 

-series of choledochal cysts and found nine patients with 
associated intrahepatic dilation of apparently congenital 
- origin. They collected a total of 21 such cases from the 
literature. Among 146 patients reported on between 1968 
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Dilation of Intrahepatic Bile Ducts 


-Case Report With Follow-up and Review of the Literature 


and 1973, fifteen pertained to that group.” “A survey of. 
publications, not included in those reviews, disclosed the 
presence of combined intrahepatic and extrahepatic dil 
tion of the bile ducts in at least 55 patients out of Wre cases 
including our own. 53° 

The increased frequency. of multiple: ratier: 
ized invelvement of the biliary tree is ver 
more careful and accurate roentgenograph 
the entire biliary e, The surgical treatme 
controversial, >=" and it has: been sugges 
primary excision of choledochal. cyst is pa 
cated in patients with intrahepatic dilation 
which presents some interesting diagnostic features, 
adequate decompression of the entire. biliary” tree was 
provided by choledochocystojejunal anastomosis, using an 
automatic stapling instrument. 


REPORT OFACASE _ 


A 17-year-old girl was hospitalized in June of 1978 for evaluation: 
of abdominal pain and a mass in the right upper quadrant. She had. 
been seer twice during the previous two. months for the same- 
symptoms, present intermittently since January and occasionally | 
associated with vomiting. There was no change in the color of the 
urine or szool, and no pruritus. In the past, she had been repeatedly — 
treated since 1967, and was hospitalized in Octcher. of 1972 for 
severe bronchial asthma. At that time, it was noted that. the 
alkaline phosphatase lével was elevated to 345 international units 
QU)/mi f@ormal, 30 to- 85), while the seram bilirubin level was 
normal, In May of 1973, the total serum | bilirubin leve was found” 
at 2.4 mg’100 ml, and the alkaline phosphatase level had nereased: : 
to 945 IU/ml. The diagnosis of cholecystitis was antet ained and: 
he patient was scheduled to undergo an oral cholec stography. = 

he gallbladder failed’ to sashes twice and the patient waso 
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admitted to hospital for further evaluation. ï 
aewas afebrile, had slight scleral icterus, anda 5 x 8-cm soft 
mass in the right upper abdominal quadrant, not moving with 
respiration and. tender on palpation. An intravenous cholan- 
giegram (IVC) showed complete obstruction at the porta hepatis 
wil3 dilation of the hepatic: radicles: the gallbladder and the 
comin bile duct were net visualized (Fig 1). A large mass 
disg lacing the duodenal bulk and the C loop medially was evident 
on upper gastrointestinal x-ray series. 
Laboratory values showed hepatocellular injury and the fellow- 
_Ing-values: serum glutamic exaloacetic transaminase, 1,116 [U/ml 
(nexmal, 10 to 50), serum gletamic pyruvic transaminass, 675 [U/ 
mignermal, 7 to 40); and lactic dehydrogenase, 621 IU/ml (normal, 
30). The bilirubin level, however, had slightly decreased to a 


total of 2.0 mg/100 ml, while the alkaline phosphatase level had 
increased to 1,470 IU/ml. 
4nvabdominal angiogram was performed, which shewed that 
the hepatic artery came from the superior mesenteric artery. 
There was.marked stretching of that vessel and it bowed “around 
ntie avascular mass, as did the colic branches of the superior 
enteric vessel” (Fig 2). The portal system appeared patent on 
nous phase of the injection. 
& patient was operated on on June 14, 1973, through.e midline 
n. A thick-walled, 10 x 12 x 10-em eystiec dilation of the 
von bile duet was encountered. The gallbladder was not 
aded, although the eystic duct communicated with the dilated 
n, Operative cholangicgram by injection into the eyst and 
gallbladder only showed a huge cavity. The mest depen- 
sortion of the cyst was carefully dissected out. The second 
jejunum was then divided using a gastrointestina! anasto- 

























Figs: Preoperative intravenous cholangiogram shows dilation of 
integhepatic. ducts. Extrahepatic biliary tree and gallbladder are 
not visualized. 
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. mosis stapling instrument, and the distal jejunum brought te the 


inferior aspect of the cystic dilation. In order to insure optimal 
drainage even in the recumbent position, choledochocystojejunos- 
tomy was performed in an anteroposterior direction with the 
gastroimestinal anastomosis instrument. The anastomosis was 
completed with a thoracoabdominal stapling deviee (Pig 3). A 
Roux-en-Y enterostomy was then carried out 40 em distal to the 
biliary-iatestinal anastomosis, similarly using the gastrointestinal 
anastommsis and thoracoabdominal instruments. 

Biopsy. specimen of the eyst wall showed marked fibrosis 
without epithelial lining and the presence of pancreatic tissue, The 
patient's postoperative course was uneventful. On the seventh day, 
only thealkaline phosphatase level continued to be significantly 
abnormal. An IVC demonstrated persistent dilation of the hepatic 
ducts ard a large collection of gas in the area of the eyst. The 
patient was discharged on the ninth postoperative day. 

She has since been free of symptoms. All liver function studies 
had returned to normal when she was seen at nine months and two 
years later. Rose bengal sodium I 131 scan reveals normal elimi- 
nation ky the liver, and IVC shows free flow of the contrast 
material.and marked shrinkage of the dilation of both the 
extrahepatic and intrahepatic ducts (Fig 4). The gallbladder and 
residual choledochal cyst are visualized and the jejunal limb of the 
Roux-en¥ opacified within an hour. 


COMMENT 
Pathological Anatomy 
Alonss-Lej et al’ have classified’ choledochal cysts into 
three types at a time when the intrahepatic involvement of 
the ducts was considered to be extremely uncommon, In 








Fig 2.—Superior mesenteric arteriogram shows hepatic artery 
arising fom superior mesenteric artery. Colic branchés and 
hepatic artery are stretched by large, avascular mass in right 
upper quadrant. 
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Aan: BP 
Fig 3.—Choledochocystojejunostomy procedure. A, jejunum has 

een divided with gastrointestinal anastomosis (GIA). Distal end 
is brought to most dependent part of cystic dilation. B, Sorner of 
fosed end of jejunum has been excised and stad wound 
erformed in cyst wall to allow introduction of GIA instrament. C, 
“Two jaws of GIA are in place and 5-cm anastomosis will >e readily 
performed. D, Common stab wound has been closed with thora- 
coabdominal instrument in usual manner. 












958, Caroli and Couinaud® described for the firs: time to 
our knowledge cystic dilation limited to the intrahepatic 
biliary system. Subsequently, Arthur and Stewert,’ Gots 
“and Zuidema,* Meeker and Nighbert,’’ and Saubier et al’ 
specifically reported the association of intrahepatic cysts 
with dilation of the choledochus. In the majority of the 
cases collected by Tsuchida and Ishida," dilation involved 
only or primarily the left hepatic duct, and was described 
as. cylindrical or cystic. Complete atresia of the distal 
common bile duct is occasionally found, and several classifi- 
cations have tried to encompass those various morpholog- 
~ i¢al aspects or include them in the broader group of cystic 
disease of the liver and biliary system. °>" In fact, a 
fourth type can be merely added to the most widely used 
classification of Alonso-Lej et al, to include those cases of 
~ intrahepatic dilation of the ducts with or without choledo- 
chal eyst (Fig 5). 








Cause 


Numerous etiologic factors have been proposed, but none 
of them explains completely all forms of the disease." 
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_- CHOLEDOCHAL CYST 


The most widely accepted theory is that of Yotuyanagi, 
who believes that, when the biliary tree is represented by: a 
solid cord of cells in the embryo, an inequality of epithelial. 
proliferation occurs. This results in an abnormally wide 
portion of the proximal choledochus and a_ relatively 
narrow segment distally, when vacuolation and recanaliza- 
tion subsequently take place. Tsuchida and Ishida” favor 
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Bs —Intravenous cholangiogram two years after. eperation 
: shows reduction.in dilation of intrahepatic ducts. Gallbladder had 
@ been removed and is visualized. Biliary intestinal anastomosis 
icated by rows of staples. 
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TYPE IVb 
(nixed) 


TYPE IVa 
(pare) 
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that edlanation and extend it to the cases of intrahepatic. . 
dilation. Spontaneous perforation of the bile duct, which 
would seal off before discovery, has been suggested aso 


another cause of choledochal cyst. Manometric studies have 


disclosed significant elevation of pressures in the dilated 


common duct.’ Kato et al have recently been able to | 


reproduce cystic dilation of the common bile duct in 
puppies, by a combination of curettage of the mucosa and: 
distal obstruction by ligation. Babbitt et ab* have < 
suggested that.an anomaly of the junction between the 
pancreatic and the common bile ducts found in several 
cases of choledochal cysts allows free reflux of pancreatic ` 
juice into the choledochus, resulting in recurrent episodes — 
of cholangitis. In support of their theory, they mention © 


that the amylase content in the cyst fluid has been found to” 7 
be markedly elevated. Indeed, when one reviews the cases 


where the pancreatobiliary junction has been adequately 
demonstrated by cholangiogram or surgical dissection, the 
anomaly described by Babbit et al is present in many 
instances,*"*"+37 but is not always associated with a 
choledochal eyst.** Similarly, the amylase content of the 
common duct in a case of pure intrahepatic dilation of the 
biliary tree has been found to be insignificant.” Presence 
of pancreatic tissue in the wall of the dilation has been 
described by others” and listed among the possible etio- 
logic factors contributing to weakness of the common duct 
walle" 


Race, Sex, and Age 


One third of the cases have been reported the. 





Japanese authors,” and the disease appears to be more 
frequent in Orientals. +*+ Recent reports have well esta 
lished that a preponderance of females over males of 4:1is 
found in Orientals as well as in other races.°1°2" In. 
1969, Lee et al’ reported that 55.7% of the patients since 
1959 were under 10 years of age, while 24.9% were over the 
age of 20 years. In a review of 143 cases reported: since 
1968, Klotz et al’? noted that 74% occurred in children under 
10 years of age, and that 17% were in patients over 20 years 
of age, indicating an earlier diagnosis in the most recent. 
series. 

Symptoms 


The classic triad of jaundice, pain, and abdominal mass 
has been considered as diagnostic. It was present. in 63.3% 
of the 232 cases collected by Tsardakas and. Robnett." In 
the 97 eases analyzed by Lee et.al’ and reported between 
1959 and 1969, the presence of all three symptoms was 
found in only 19.6% of the patients; in 46.6%, two of the 
three symptoms were present, and only three patients had ` 
no pain, jaundice, or an abdominal mass. Vomiting and 
fever are also frequently encountered.” In infancy and 
childhood, the clinical picture is more often that of severe 
obstructive jaundice, "=+ while in adulthood, a history of. 
chronic, relapsing cholangitis is usually more promi- 
nent. 


Diagnosis 


Chen et al have pointed out that in patients with 
intrahepatic involvement symptoms developed relatively 
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BILIRUBIN 


when compared to those with extrahepatic dilation of 
mmon bile duct only, and that, indeed, intrahepatic 
vement might hinder an early diagnosis. Among the 
21 cases of intrahepatic dilation associated with choledo- 
hal cyst: ‘collected by Tsuchida and Ishida," 16 patients 
ere older than 10 years and 11 were over 15 years of age. 
ur patient, a young adult female, had the three character- 
‘istic symptoms of jaundice, abdominal mass, and pain. It is 
noteworthy, however, that three months prior to the onset 
of this clinical picture, the alkaline phosphatase level was 
found ‘to be significantly elevated. All the other liver 
< function studies were normal at that time, and later, a 
“marked discrepancy subsisted between the progressively 
increasing alkaline phosphatase level and the only slightly 
elevated serum- bilirubin level. Meanwhile, biological 
evidenc of hepatocellular injury became prominent. This 
; ; somewhat from the typical picture of obstructive 
; jaundice usually reported in association with chcledochal 
eyst a 
The dissociation. between the serum alkaline phospha- 
` tase and bilirubin levels is not usually seen in cases of pure 
extrahepatic biliary obstruction due to stone or carcinoma 

‘of the pancreas, for example, in contrast to patients with 
infiltrating or metastatic disease of the liver.™> In these 
conditions, where intermittent or partial obstruction or 
inflammation of the smaller biliary radicles is present, 
there seems to be at first an enhancement of the produc- 
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sce D tovel aton | in ‘our 
might have been a manifestation of involve 
intrahepatic biliary tree (Fig 6). Ee e 4 
We have not been able to document a similar fading by 
a review of cases reported in the literature. However, in 
their first description of intrahepatic cystic dilation of the 
bile ducts, Caroli and Couinaud* noted that the clinical 
picture was that of cholangitis without jaundice. Similarly, 
the young adult patient reported by Meeker and Nighbert“’ 
was not ‘cteric, and in Tsuchida’s and Ishida’s review," 
four out ef nine patients with combined intrahepatic and 
extrahepatic dilation of the bile ducts did not exhibit a 
history of obstructive jaundice. Suppurative cholangitis.. 
and intratepatic lithiasis can, in fact, be late ee > 
of the intrahepatic involvement. Manca a 
With a higher index of suspicion, those. cases where : 
intrahepatic involvement is present should be diagnosed. o 
earlier; cur patient's history suggests that significant — 
hepatocel'ular injury. can. occur even in the absence of 
marked extrabiliary obstruction, but that ti reversible i : 
recognized early and treated adequately. 7 
In the absence of jaundice, oral chology ogr ohy faa 
occasionally allowed the preoperative diagno: of choledo- 
chal cyst, although IVC, particularly an infusion: cholan- 
giography, has yielded better m more. - accurate 
results.” ae T: ES ' 
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elayed rose bengal sodium. 1 131 scan caa te very 
ul, particalarly when the patient is ieteric, >*t as is 
; ükrasound echography. More recently, endoscepie vetro- 
; gme pancreatocholangiography has proved of greas help 
ip tae diagnosis of this condition.” An upper gestro:ntes- 
x-ray series will often show the characteristic 
cement of the duodenum anteriorly and medially, or 
emonstrate an enlargement of the C loop by the 
sic mass. An ee will confirm the pre tee 










-the Superior hipit ane artery. 
s Treatment 
n tially performed by McWhorter in 1924,° -primary 





























iso-Lej et al, but was widely used only in Japan." 
recently, favorable results have been reparted by 
Terent authors, “=+ and the technical difficulties of 
ocedure have been outlined by Saito and Ishida’ and 
er and Alagille” In the vast majority ef esses, 
ary-intestinal reconstruction was achieved by choledo- 
)denostomy or choledochojejunostomy, after resec- 
f the cyst. Two instances of anatomical reconstruc- 
f the common duct have been reported.**= In the 
recent series, the mortality of excision has been 
r to that of the less radical procedures.” 

enzo et al* in 1971 described 13 cases of comraon duct 
: ociated with carcinoma, an incidence of 2.4%. Inone 








ion of the eyst, and indeed, only seven ceses 
im: arising in the cyst itself could be fourd inthe 
literature, an tnciderine of about 1%.* nee 


2 stablishdd ih routine autopsies, Strohl et = 
əd an ineidence of 0.39%, and Braasch et.al” a 

e of 0.01% to 0.46% of extrahepatic bile act 
ama. Undoubtedly, primary excision would have 
ed saveent occurrence pat malignaney i in the eyst 












ilateral widen: invélvemnent, ia 
dy of the long-term follow-up of patients who 
ent an internal bypass without excision of the erst 
s that cheledochoeystojejunostomy in a Rows-en-Y 
is the procedure of choice.” With this operation or 
lochocysteduodenostomy, wide anastomosis at the 
pendent portion of the cyst is a. condition of 
The use. of stapling instruments in gastrsintes- 
‘gery is based on an ever-increasing clinical expe7i- 
| The gastrointestinal anastomosis instrumeat 
erfevras a 5-em anastomosis and appeared partieularly 
tec f A our patient to achieve an easy, large communica- 
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tion between the most dependent part of the thick-walled S 
cystie dilation and the jejunum. An anteroposterior direc- - 
tion cf that anastomosis assured better drainage even in 
the recumbent position. The immediate results have been- 
gratifying. Results of all liver function studies: had 
returred to normal within ten days after the operation, 

excep? for the alkaline phosphatase level, which decreased. 
progressively over the next few months. The patient 
remaias clinically asymptomatic two years later, and the 
IVC skews a marked reduction in size of both the extrahe- 
patic and intrahepatic cystic dilations. The Roux-en-Y 
enteroenterostomy, occasionally requiring reoperation," 
was aso fashioned with the automatic stapling instru- 
ments. An incidence of 5% to 10% of late peptic ulceration 
has been reported after choledochojejunostomy,’** and 
gastric acid hypersecretion has been demonstrated experi- 
mentaly after this procedure.“ The patients should, there- 
fore, be evaluated preoperatively, and vagotomy-pyloro- 
plasty night be associated in patients at risk. 


Nonproprietary Name and 
Trademark of Drug 


Rose beagal sodium I 181—Robengatope 1-131. 
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e A ©% soybean oil emulsion (Intralipid) has been demo 
strated & be an effective means of delivering an adequate caloric 
intake Wa a peripheral vein. This emulsion has generally | 
considered safe and free of significant complications 
report f a child who initially thrived on this- 
adminissered fat emulsion, then suddenly deveio 
threatering intolerance to the infusion, which appear 
“fat oveioad syndrome.” This syndrome, seen fre 
earlier ft emulsions, has not been reported pre’ 
complication of the 10% soybean oil emulsion. 

(Arch Surg 111:1391-1393, 1976). 


he Jemonstrated successes of carbohydrate-am 
hy3eralimentation solutions and their problems, 
cluding hyperosmolar coma, fluid overload, sepsis, and the 
need fcr a central venous catheter, have encouraged the _ 
acceptaace of alternative total parenteral nutrition 
formulas’? One of these is a 10% soybean oil emulsion 
(Intrali: sid) that has been used extensively in Europe and _ 
has beea demonstrated to be an effective means of deliv-. 
ering a2- adequate caloric intake via a peripheral vein 
Complications with this fat emulsion are reported to occur 
in less taan 5% of infusions. In more than 3,000 long-term ` 
infusiors collected separately by Hallberg et al’ and Hart- _ 
man,‘ n= significant adverse reactions were noted. 
Despi e this impressive safety record, a recent case — 
demonsteated that serious complications can occur with the | 
soybean oil emulsion. This is a report of a child wh 
initially thrived on the intravenously administered em 
sion, thes suddenly developed a life-threatening intole 
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SEIZURE 
FAT OVERLOAD 
: EMULSION STOPPED 
< Fig t.—Hematocrit reading, total bilirubin concentration, serum tri- 
glyceride levels, and weight gain of patient from initiaticn of 10% 
“soybean oil emulsion at age 5 months to termination, with onset of 
"fat overload syndrome” 114 days later at age 9 months. 


nce to the infusion, which appeared to be the “fat overload 

drome.” To our knowledge, the fat overload syndrome, 

quently with earlier fat emulsions, has not been 
‘previously with the 10% soybean oil emulsion.’ 


REPORT OF A CASE 


nfant, a 2,250-gm product of a full-term pregnancy, was 
born. with gastroschisis and multiple small and large bowel 
-atresias. Following primary closure of the abdominal wall defect 
and repair of the bowel atresias to establish gastrcintestinal 
continuity, he had 46 em of small bowel, an intact ileocecal valve, 
‘and a transverse colostomy at the site of the colon atresia. He was 
‘Initially treated with a carbohydrate-casein hydrolysate hyperali- 
“mentation solution through a central venous catheter. Severe 
‘recurrent sepsis required multiple central venous cannulations, 
< with each eventually terminated due to sepsis. In addition, he was 
persistently unable to sustain himself via his gastrointestinal 
tract. 

At 5 months of age, the child was given 10% soybean oil emulsion 
(Intralipid) coupled with a 25% dextrose and 4.2% :rystalline 
“amino acid solution via a peripheral vein. The fat emulsion was 
initiated at a rate of 0.4 gm/kg/day and gradually increased to a 
maintenance level of 4 gm/kg/day. The combined infusion yielded 
184 ealories/kg/day. The child thrived on this infusion and exhib- 
ited a steady weight gain while all laboratory studies remained 
stable over a- four-month period (Fig 1). 

One hundred fourteen days after the intravenous administra- 
ction of the lipid emulsion was instituted, the child suffered a 
“precipitous catastrophic deterioration in clinical status, mani- 
‘fested by a grand mal seizure and coma. The child was seen to be 
unresponsive to verbal commands and painful stimuli, with 
Cheyne-Stokes respirations, although peripheral reflexes were 
intact. He was hypertensive, with a blood pressure of 200/80 mm 
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Fig 2.—Phsatomicrograph of peripheral smear, showing polymor- 
phonuclea” leukocytes laden with fat vacuoles. Smear obtained 
shortly after deterioration in clinical status (original magnification 
x 1000). 








Physical and Laboratory Findings During Workup* 
Neurologic Unresponsive to verbal commands and painful 
stimuli; Cheyne-Stokes respirations; deep 
tendon reflexes intact; electroencephalogram 
{delta grade 3) grossly abnormal, showing 
effects of diffuse cortical injury; brain 
scan normal; cerebrospinal fluid (traumatic 
tap) protein, 740 mg/100 mi, glucose, 
64 mg/100 mi, cultures negative. 
Pulse rate, 220 beats/min, with gallop rhythm; 
jugular venous distention; electrocardiogram 
showed peaked P wave, with S-F segment 
depression wee UL Oe 
Bilateral rales; hypoxia, with Po, of 54 mm Hg 
on room air, bilateral fluffy infiltrates on 
chest x-ray film 
icteric, with palpable hepatosplenomegaly; 
total bilirubin, 4.4 mg/100 ml, conjugated 
bilirubin, 2.4-mg/100 mi, alkaline phospha- 
tase. 448 IU, serum glutamic oxaloacetic 
transaminase, 60 JU, serum glutamic. pyruvic 
transaminase, 22 1U; liver-spleen scan showed 
functional impairment, with splenomegaly 
Oliguria; blood urea nitrogen, 48.mg/100. mt 
Bleeding from needie. puncture sites, platelets, 
195,000/cu mm, fibrinogen, 98 mg/100.mi; 
prothrombin time, 17.5 sec (control. 11.4)o0 < 
partia: prothrombin time, 68.8 sec (control, 
34.3) i S a Es 
*After patient's seizure and coma, marking onset of “fat overioad:.- 
syndrome” Ern poni 
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pa Lic, °, and renal failure (Table). In edition, 
t coagulopathy, with bleeding ber rectam 











sly lipemic, with fat measured to be 18% a volume. Micro- 
vical. examination of the peripheral smear showed solymorpho- 
lear leukocytes to be laden ‘with intracellular lipid Fig 2). 
atment consisted of antibioties, digitalis, diuretics, seroids, 
gen, and blood, as wel as cessation of the fat infusior. 
‘or 72 hours after the soybean oil emulsion was éiscortinued, 
erum remained grossly turbid, but gradually cleared by the 
a day. The clinical and laboratory factors slowly. mpreved so 
‘at by the sixth day after his seizure the child was considered 
gtible. The hepatosplenomegaly and jaundice persisted forseveral 
weeks, but eventually resolved completely: After this episade, the 
patient received a 25% dextrose and 4.2% crystalline amiao acid 
lvdrolysate infusion via peripheral veins. Sixteen months later, 
, the child appeared to have no permanent stigmata of this:crisis. 


COMMENT 


: ‘The efficacy of the intravenous administration of amino 
ds, sugars, fats, and alcohols as a means of providing 
Glories and ‘nutritional support for patients whe lack 
ermal alimentary function has been well documented.“ " 
iulsions; in particular, have attractive characteristics 
support their use in parenteral nutrition. They have a 
caloric value per unit volume, supply essential fatty 
ds, and, when given concomitantly with dilute amino 
dextrose solutions, provide balanced nutrition." Since 
e isomolar, they. may be given through peripheral 
and do not present the risk of osmotic diuresis or 
rosmolar ‘coma seen when concentrated dexzrose- 
0 acid solutions are used alone as a source of calo- 






















arrently, the only intravenously administered fat 
paration available in the United States is a 10% sorbean 
mulsion with 1.2% egg yolk phospholipids, 2.25% 
„zerin, and water (Intralipid). The major fatty acid 
ponents of this emulsion are linoleic (54%), oleic 26% Te), 
itie (9%), and linolenic (8%). It has an osmolarity of 
ximately 280 mOsm/liter, pH between 5.8 and 9.0, 
a fat particle size of: 0.5y. The total caloric content 
ing fat, phospholipids, and glycerin is 1.1 calories/ml. 
nplications with this emulsion have generally been 
r and easily managed. They have included fever, 
iche, backache, transient liver function changes and 
sible hepatomegaly." Isolated cases of fatip inèltra- 
of the liver have also been reported: Generelized 
ty from the fat itself has not been previously 
ved. In general, patients have tolerated the soybean 
ulsion and thrived even over periods of up te 200sdays 
ut serious side effects or consequences. 
pajient tolerated the soybean oil emulsion well for a 
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period of four months. Dubtig this time, he was intermit- 
tently acutely ill secondary to sepsis of unknown origin and | 
would likely have died had he not had this nutritional 
support administered peripherally. However, after four. 
months of almost constant fat infusion, he suddenly devel- ` 
oped signs and symptoms identical to those seen with the 

fat overload syndrome. 

. The fat overload syndrome is marked by hy perlipidemia, 
gastřointestinal disturbances, hepatosplenomegaly with 
impaired hepatic function, anemia, thrombocytopenia, 
prolonged clotting time, elevated prothrombin time, and- 
spontaneous bleeding.’ All of these findings were present 
in our patient. Despite extensive studies of this syndrome. 
during clinical trials of earlier fat emulsions, little is known 
of its pathophysiology.’ The occurrence of the syndrome in 
this child after prolonged tolerance of the lipid infusion. 
certainly raises the question of other diagnoses. However, 
the striking degree of hyperlipidemia, the fat-laden poly 
morphonuclear leukocytes, the pronounced hepatospleno- 
megaly and hepatic dysfunction seem to definitely impli- 
cate the fat infusion regardless of whether the ‘inciting 
event was unrecognized sepsis or another metabolic insult, 
This is supported by the observation that clinical improve. 
ment paralleled the clearing of serum fat after cessation of © 
the infusion. 

The child in this report, at 16 months later, showed no 
stigmata of the fat overload syndrome. The observation — 
that fat overload syndrome can occur with the 10% s 
oil emulsion should not be construed as a condemnati 
its use, but rather should encourage careful monii 
the patients who benefit from it. 
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© A patient had subcutaneous and medullary bone fat necrosis 
associated with chronic, recurrent pancreatitis. In this case, 
ecurrent symptoms of pancreatitis as well as progressive bone 
jestruction were correlated with an increase in serum lipase 
‘levels. Total pancreatectomy was followed by relief of all symp- 
toms and healing of destroyed bone. Medullary fat necrosis may 
be associated with pancreatitis, pancreatic trauma, or cencer of 
the pancreas. Pancreatectomy may be useful if conservative 
treatment does not lead to healing of severe medullary fat 
ecrosis associated with recurrent pancreatitis. 

: (Arch Surg 111:1394-1398, 1976) 





isease of the panereas is known to cause fat necrosis, 
commonly in the pancreas and adjacent organs, 
nmonly in distant organs. The syndrome of metastat- 
ecrosis usually includes skin nodules of fat necrosis, 
rositis, and eosinophilia. In rare instances, fat 
associated with pancreatic disease has occurred in 
dulla of the bone. This medullary fat necrosis may 
i of osteoporosis or frank bone destruction. The 
anism of bone destruction may be the result of 
ilization of bone calcium in the formation of calcium 
soaps present in sites of fat necrosis." 
Pancreatic diseases that have been reported to cause 
such bone destruction are pancreatic malignancy and 
"pancreatitis. The most common cause is acute or chronic 
relapsing pancreatitis, with or without formation of pseu- 
docyst. A review of the world literature has produced 19 
‘instances of bone destruction complicating pancreatic 
disease," 
Work with rats has shown that elevated levels of the 
enzyme lipase are associated with fat necrosis. Lipase is 
‘one agent that causes fat necrosis.'"** Recently inmune- 
~ mediated injury has been proposed as another agent after 
identification of IgG and C3 in a biopsy specimea of the 
pleura, and reduced levels of total hemolytic complement in 
the serum of a patient with pancreatitis, subcutaneous fat 
necrosis, and polyserositis.”” Only two of the clinical reports 
of bone necrosis with. pancreatic disease include blood 
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levels of lipase.*’* We report the case of a patient whose 
chronic alcoholic pancreatitis was complicated by fat 
necrosis of skin and bone medulla with widespread bone 
destruction. Exacerbations of medullary fat necrosis were 
correlated with elevated serum lipase levels. Treatment 
was total pancreatectomy, after three months of unsue- 
cessful conservative treatment in the hospital. 


REPORT OF A CASE 


A 54-year-old man, former alcoholic, was first seen: by the 
surgical service in January 1975. He had suffered recurrent bouts 
of fever, polyarthritis, and bone necrosis associated with attacks 
of pancreatitis. 

In 1971 the patient was first hospitalized with ascites from 
tuberculous peritonitis confirmed by peritoneal biopsy. A liver 
biopsy specimen showed cirrhosis. Ae 

In 1972 the patient was admitted for fever accompanied by skin 
nodules on the legs and forearms and by a migratory polyarthritis. 
of both wrists, both elbows, and the right-knee and ankle. He was 
still receiving isoniazid and ethambutol. Discontinuing these 
drugs did not improve the arthritis. There was no ascites. A ches : 
roentgenog7am and intravenous pyelogram were norma 
protein derivative was negative. Additional tubere | 
were negative. Skin biopsy showed nonspecifie dermati! 
tap yielded no fluid. Results of studies for collagen and infectious 
and metastatic disease were normal. A roentgenogram of the 
right knee showed patchy osteoporosis. 

On the second hospital day serum amylase level was 28,000 
Somogyi units (normal, less than 150). However, he was free of 
clinical symptoms of pancreatitis. On the third day, his serum 
amylase level was 280 Somogyi units, and fever and polyarthritis 
had subsided. No cause for fever and polyarthritis was found. The 
patient was treated empirically with aspirin. a 

In 1978 the patient returned with fever, tender skin nodules, and 
polyarthritis involving the fingers, shoulders, knees, wrists, and. 
elbows. A ciagnosis of erythema nodosum was made from the cline) 
ical findings. Fluctuant skin lesions intermittently broke down 
and drained necrotic debris and liquefied fat. Skin lesions of right 
wrist, shoulder, and tibia were accompanied by destruction of- 
underlying bone. Osteolytic lesions not. accompanied by skin 
drainage were found in the femoral heads bilaterally, pelvis, right: 
calcaneus, and left ulna. Acid-fast bacillus and fungal cultures and 
stains were negative. Gram stains and cultures were negative ` 
until empirical treatment with prednisone was associated. with the 
development of septicemia and seeding of draining skin lesions 
with Stapkylococcus aureus. Sec u E e a, 

One month. after admission an incidental amylase level was 
reported as 310 Somogyi units and rose ‘to 1,500 Somogyi units. - 
Lipase levels varied from 1.9 to 2.6 units, expressed as ml N/20 
NaOH (normal,-0.5 to 1.5). A second skin biopsy showed nonspe- 
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Fig 1.—Left, Biopsy specimen of right fibu:ar head ( x 2). Note two zones of bone and intramedullary fat necrosis 
with spicules of dead bone and empty “white” spaces that are the result of death and disruption of fat cells. Right, 
Biopsy specimen of right fibular head (x 25). Another area of bone and fat necrosis. There is a spicule of dead 
bone surrounded by a minimal inflammatory response. Smudged necrotic fat cells are seen throughout, as are 
empty spaces that represent fat cells afte“ cell:death and disruption. 









Collected Reports of Medullary Fat Necrosis* 
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oc et al (1966) 
/ eger : 21 Cyst Cyst drained 331 mg/100 mi 
et al (1966) secondary to twice 
e ? trauma 
eating 3% Trauma Drainage mesocolon 1,000 Somogyi 
“etal (1972) fat necrosis units 
perling 21 mo Trauma and Repair common bile duct 
po (1969) pseudocyst and cyst drainage 
< mnmelman 11 Trauma Spontaneous 3,000 Somogyi 
etal (1964) resolution units 
i dackson 59 Carcinoma Death 
et al (1952) 
Schmid 69 Adeno- Death 
2 (1957) carcinoma 
tone 56 Carcinoma Death 
(1936) 
| Hegler & 68 Carcinoma Death 
` -= Wohiwill. (1930) 
Alcantara : 83 Carcinoma Death 45 ? units 
(1962) : 
+ Warter, 48 Sins Spontaneous 350 Wohlgemuth 
5 Kempf, & resolution units 
ue Tempe (1965) 
Lucas & : 460°. ae Death 16,000 Somogyi 
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Several Case reports have been discarded where the daa are inadequate to document the syndrome, or where the same case has been reported 


ue Aeh Surg—Vol-111, Dec 1976 Total Pancreatectomy—Morgan et al 1395 








sooj- | 


450} 


300 Le 


“AMYLASE SOMOGYI UNITS | 























150 





MONTHS | 2 3 4 
ho AA 


acute fever, skin | new skin 


‘is, An excisional biopsy specimen of the righ: fibular 
wed destruction of the medulla of the bone typical of 
atie fat necrosis (Fig 1). A plain roentgenogram of the 
nen showed pancreatic calcification. Abdominal echography 
d coeliac arteriography were normal. A diagnosis of medullary 
necrosis: secondary to. recurrent pancreatitis was made. The 
_ patient was discharged seven months after admission when symp- 
“toms subsided spontaneously. 
The patient stopped drinking alcohol in April 1974. In December 
“1974 the patient was readmitted with fever, polyarthritis, and 
draining lesions of the right and left tibia, right calcaneus, right 
“ulna, and right humerus. Amylase was 360 Somogyi units, lipase 16 
units (ml 20/N NaOH) when pain and drainage flared spontane- 

< ously in hospital (Fig 2). Abdominal echography showed pencreatic 
enlargement. consistent with swelling. Intravenous cholangiogram 
showed’ a stricture in the distal part of the common tile duct. 
Retrograde cannulation of the common duct showed è normal 
: gallbladder, stricture of the common duct at the entry of the 
/ pancreatic duct, and complete obstruction of the pancrectic duct. 
“.- Six weeks of intravenous hyperalimentation led to skir. healing 
of the open wounds on the arms and legs. No evidence of hzaling of 
the bone lesions was seen roentgenographically. When oral ele- 
mental feeding was tried, a rise in serum lipase and amylase levels 
accompanied ‘renewed skin breakdown. and drainage from the 
> night tibia (Fig 2). Tibial bone destruction was so extensive that an 
‘amputation of the right leg. was considered unavoidable. 

Because of the patient's progressive debilitation,. recurrent 
draining sinuses, multiple bone destruction associated with recur- 
rent attacks of pancreatitis, and because of the failure of nonoper- 
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TOTAL PANCREATECTOMY 


skin lesions 


skinandbone healed bone necrosis healed 
necrosis, Pt. N.P. 
PENPO. PO. Vivonex 
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bone lesions 
recalcifying 


Fig 2.—The rise in serum amylase and lipase levels that accompanied symptoms of medullary fat 

necrosis. Hyperalimentation intravenously led to skin healing. New skin lesions occurred with oral 
_ elemental diet. Permanent skin healing and progressive bone recalcification occurred after 
‘pancreatectomy, and correlate with low normal serum amylase and lipase levels. 








ative therapy to control the condition, it was decided that h wasa 
candidate for pancreatectomy. In March 1975 the patient under- k 
went total pancreatectomy, choledochojejunostomy, splenectomy, 
and cholecystectomy. Microscopic examination of the pancreas 
showed chronic and acute pancreatitis with pancreatic lithiasis 
and focal peritoneal fat necrosis. 

In the immediate postoperative period, skin lesions on the arms 
and legs healed rapidly. The patient was discharged two months 
postoperatively. He remains free of fever, polyarthritis, and skin 
nodules. Ne new areas of bone destruction have 9ccurred. Pre- 
viously active bone lesions show evidence of healing. His weight is 
stable. He is maintained on pancreatin (Viokase), sodium bicar- 
bonate tabl2ts, and insulin. He does not suffer steatorrhea, He is 
able to walk with a cane, Follow-up evaluation of the patient at six 
months shows normal lipase and amylase levels and progressive : 
recalcification of areas of fat necrosis in. the bone: (Fig 3). Since 
surgery, tke patient is completely free of skin nodules and 
draining lesions. 


COMMENT 






reported at distant sites such as the mediastim 
and skin.*" Cases of fat necrosis of the medulla of 
bone are very rare. The Table presents the reports of this 
syndrome. Of the 19 cases, four have incomple basi 
None have correlated clinical bone necrosis 
serum lipase levels, although clinical and exper 





ith serial 
imental — 
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data suggest that the necrosis of fat distan: frem the 
acreas is most probably from lipase liberated irto the 
serum." 
Five patients with medullary fat necrosis from cancer of 
panereas died soon after the diagnosis was made. 
‘sere the syndrome was caused by pancreatitisor trauma, 
scntaneous resolution has occurred. Of the s:x cases of 
edullary fat necrosis from aleoholic pancreatitis where 
4 outcome was given, death followed in three. 
illustrated by this case, diagnosis of medullary fat 
negrosis from pancreatic disease is difficult. Many cases 
querade as Weber-Christian disease (febrile nonsuppu- 
‘ve panniculitis) which itself may be assoc-atec with 
reatie disease.’** Some authors even censider fat 
mosis and Weber-Christian disease to be the 
me," although American authors regard them as 
net clinically and pathologically..." 
Fat necrosis of pancr3atic disease may also be corfused 
erythema nodosum. At times the diagnesis is 
made by skin nodule biopsy, as the typical microscopic 
arance of erythema nodosum does not resemble fat ne- 
= Tn our case, skin biopsy was nondiagnestic. Until 
of bone was done, the clinical diagnosis was 
hema nodosum. Later, many skin nodules in oar pa- 
proved to be necrotic fat draining from: the bone 
mewrow rather than primary skin lesions. 
T me and fat necrosis in patients with pancreatic d sease 
z run a protracted course or may cause an acate illness. 
he six cases associated with alcoholic pancreatitis in 
h there are adequate clinical data, there were three 
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Fig 3.—Roentgenograms of the right wrist show changes characteristic of the numerous lesions that 
occurred in virtually all of the larger and many of the smalisr long bones. Left, Three months prior to 
surgery. Note older destructive lesion >f the distal part of radius that had been complicated by pathologic 
fracture one year previously and had Fealed after surgical debridement. The distal part of the ulna shows 
no definite bony change but there is clzarlyadjacent soft tissue swelling (arrow). Center, Close to the time 
of surgery. Note destruction of the lateral aspect of the dista?part of the ulna, without periosteal reaction 
(arrow), The radia! lesion is unchanged. Right, Six months efter surgery. Note residual deformity of the 
distal part of the ulna, but obvious evidence of bone remineralization and healing. The radial lesion is 
































deaths, one after an illness of seven months. Of the three 
recoveries, one was associated with drainage of a pseudo- 
cyst end two resolved spontaneously. E 

Medullary fat necrosis may accompany pancreatic 
disease more often than is realized. A postmortem stud) 
patients with pancreatitis with fat necrosis has shown 
areas of unsuspected fat necrosis up to 2 mm in diameter in 
the bene medulla of ribs and vertebra.“ The report. does not 
correkite clinical or roentgenographic data with micro- 
scopic findings. 

An interesting aspect of our patient's illness was 
repeaied subsidence of symptoms of medullary fat necrosis 
followed months later by recrudescence of symptoms and 
elevation of serum lipase level. A similar clinical pattern 
was reported in a 62-year-old man with suspected but un- 
provea medullary fat necrosis.” Serum lipase level was not 
studied. Two other comparable cases of medullary fat 
necrosis complicating alcoholic pancreatitis’'’ showed 
spontaneous resolution of symptoms but did not give long- 
term “ollow-up. Serum lipase levels were not reported. 

Pateents with unexplained skin nodules, polyarthritis, or 
bone cestruction should have a search for pancreatitis and 
pancreatic carcinoma included in their evaluation. As our 
case ilustrates, the roentgenographic findings in medul- 
lary fat necrosis may resemble those of infectious or 
metastatic disease. 

If medullary fat necrosis is associated with chronic 
pancreatitis, relief of symptoms may occur if the pancreas 
is removed. Although some cases of medullary fat necrosis 
have keen reported to resolve spontaneously, medullary fat 
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ing gee ancreatitis died shortly after dace. 


‘should first- be treated. conservatively. If conservative 
treatment fails, total pancreatectomy might be considered. 
The high morbidity and mortality of total pancreatectomy 
should be weighed against the debilitating effeets of 
progressive medullary fat necrosis and bone destruction. 
‘Total pancreatectomy in a suitable case, as shown by our 
patient, can be successfully undertaken. It can lead to 
healing of all lesions of medullary fat necrosis and can 
allow recalcification of necrotic bone. 
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Editorial Comment 


This is an interesting and provocative report of the successful 
treatment of medullary bone necrosis, subcutaneous fat ` necrosis, 
and arthritis associated with calcific pancreatitis by total pancrea- 
tectomy. It is important to emphasize that the major indication for 
pancreatectomy was the disabling bone lesions and there were no 
symptoms d'rectly related to pancreatitis even though biliary and 
pancreatic duct obstruction were present. 

While the authors suggest a primary pathogenic role for 
pancreatic Hpase, this seems unlikely. Pancreatic lipase could 
hydrolyze tke triglycerides stored in fat cells, but the circulating 
macromolecale (molecular weight approximately 40,000) would 
have to gain access to the intracellular substrate. Adipose tissue 
contains an intracellular lipase and factors, such as hormones, that 
control its activity are known to produce fat necrosis. The 
increased serum lipase activity (especially the peak value of 16 
units/ml) could well be the result of fat necrosis rather than its 
cause. 

This patient had fever and migratory polyarthritis, suggesting 
an immunologic disorder, prior to developing bone and fat neero- 
sis. The syndrome of subcutaneous fat necrosis, polyserositis, and 
pancreatitis has been previously shown to be associated with 
immune complex formation. This might have been true in this case © 
and detailed immunologic studies would have been interesting. 

Whatever the pathogenesis, resolution of the lesions following: 
pancreatectomy implicates the pancreas as playing a controlling 
role in this systemic disease. Whether immunolo, otring, or 
exocrine factors are involved remains to be settle by farther. 
clinical and laboratory studies. te 
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Unusual Clinieal Presentation 


young woman who. had taken contraceptive steroids for 
years had the acute onset of abdominal pain seca.se of 
I necrosis and hemorrhage into a hepatic adenoma. She 
j itiple lesions confined to one lobe of the liver. Persistent 
a and leukocytosis were also prominent clinicai findings. 
he evidence of recurrence of this probem during 
years following right hepatic lobectomy. £ review of 
ic and contraceptive steroid-associatedi hepatic 
jasms is presented with comments directed toward the 
nition of the critical clinical sequelae that can befall the 
with hepatic adenoma. Although all the patients in the 
i-treated group have tumors with benign anc st-iking 
ic similarity, microscopic evidence of malignant: inva- 
n of surrounding tissue is occasionally noted. 
a Surg 111:1399-1403, 1976) 





















‘e Bernstein et al’ first suggested an association 
between a type af hepatocellular carcinoma and treat- 
m t with steroid hormones, a number of reports of well- 
Pen differentiated hepatie neoplasms associated with ormonal 

- therapy have appeared. 

_ [eis of interest that these tumors have all been Aistelog- 
well differentiated, although identified by a variety 
ames such as benign hepatomas, adenomas, kamerto- 
and hepatocellular carcinomas. There is to data no 
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. Hepatic Adenoma Associated With 
Oral Contraceptive Use 


















report. of a metastasis outside the liver, > but multicen’ 
tumors have been reported oceasionall ` Regressio 
the tumor Ea been noted when E therapy 
withheld. : These tumors, while not metasts 
have atta in such clinical emergencies. as. he 
toneurs from rupture and acute. abdomine 
central necrosis, requiring sophisticated ther, 
turn depends on an awareness of this diagnost 
ity. Deaths have occurred from this tumor tl 
possibly have been avoided if a nature of the 
had been understood. 

We describe here a very unusual case of a woman w 
multicentric hepatic adenoma. 


REPORT OF A CASE 


A 26-year-old woman, gravida 2, para 2, abortus 0; was admitted 
to the University of Virginia Hospital, Charlottesville, on Feb 16," 
1969. Heving heen in excellent health previously, she was awak- 
ened om the day of admission by sharp, severe right upper 
quadran pain unaffected by position or food. This:did not radiate, 
She had five loose stools on the day of admission, ‘but was 
otherwise free of abdominal complaints. She had had no weight 
loss nor weakness. She had been taking oral contr erepti es (2 mg 
of norethindrone + 100 yg of mestranol fOrtho-Novum, 2 mgl) for” 
four years: 5 

ysiea! examination revealed a hyperactive, moaning ¥ woman 
in obviots abdominal pain. Her first recorded temperature was 
normal. £he had severe right upper quadrant tenderness bu 
evidence of localized or mene’ nee The nae e 


ith 













fluids; four hours later, he had sePaistent dans pain and had — 


_-become febrile to 39 C.-An_ exploratory laparotomy showed a 


normal gallbladder- and appendix. An appendectomy was 
performed Postoperatively, her temperature ranged from 38 to 39- 
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Fig 1.—Liver scan atter incision and drainage of two hemor- 
rhagic cavities. Other smaller defects are demonstrated. 





Fig 2.—Left, Early phase of aortog-am. Stretched vasculature around various sized lesions is 
noted. Penrose drains are placed within two drained lesions. Right, Late phase of selective celiac 
arteriogram, showing distortion of Fepatic vasculature and qumerous venous lakes. 
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gg 3.—Cut surtace of right hepatic lobectomy specimen cemon- 
ating multiple hemorrhagic lesions and site of previous iacision 
aa drainage. 





for the next month. Hyperpyrexia and continuous right flank 
aad abdominal pain were only poorly controlled with narcotics. 

Ampicillin sodium and kanamycin sulfate, as well as irtravenously 
aven penicillin G potassium, were added to her therapy despite 
wegative cultures on multiple occasions. A lumbar puncture and 
arologic examinations were unrewarding. One week poszopera- 
y, a right pleural effusion was noted, but there was no 
Weerease in diaphragmatic movement and this trarsudate 
wentained no organisms. Studies were negative for collagen 
~aseular disease, and she had a normal functioning gal!bladder on 
#alvcholecystogram, Two weeks postoperatively an elevation in 
sulfobromoghthalein retention at 45 minutes was reted at 32%, 
aca liver scan disclosed two defects in the right lobe. Drainage of 
siat was thought to be an hepatic abscess was carried out three 
weeks after her initial exploration; at this time, two eavities 
e#tained a brewn necrotic material that proved to be sterile on 
waitiple cultures. A biopsy specimen of the wall of the eavities 
awed “necrotic hepatic tissue.” After drainage, ber febrile 
awirse persisted, as did leukocytosis (21,000/cu mm). Skin, nuscle, 
wnt bone marrow biopsy specimens were normal. After ant bioties 
wre discontinued her temperature course remained unchanged. A 
nd liver scan disclosed other large cold areas in the right lobe 
he liver (Fig 1), A selective celiac arteriogram showed these to 
compatible with hepatic neoplasia (Fig 2). 

Five weeks after entering the hospital she underwent right 
sepatic lobectomy. In the resected specimen there was extension 
swam one serosal surface to the other by hepatoma (grade 1} There 
e two nodules, 10 and 6 cm wide, as well as many smaller 
ules (Fig 3 through 5). There was no evidence of @rrhosis and 
resection margins were free. She was discharged three weeks 
«ter the hepatectomy with normal liver function and serum 
azyme values, 

Since discharge she has been followed up at six-month intervals 
‘with intermittent hepatic scans that have revealed a little regen- 
eration, but ne recurrent disease. Her weight has been stable, 
wetite good, and she has been leading a normal, active liže since 
discharge. Because of a gynecologic problem she aad an 
loratory laparotomy a year after the hepatic resection; at that 
omme her liver appeared small, but there was no evidence of 
mecurrence. To date, seven years later, there has been-no evidence 
« “residual, recurrent, or metastatic disease, and fer eurrent 
efétoglobulin level is normal. 
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Fig 4.—Junction between normal liver (left) and hepatic cell 
adenoma (right) with characteristic vascular pattern formed. by- 
dilatec ‘thin-walled blood vessels and sinuses and absence of 
norma liver architecture (hematoxylin-eosin, x 25). 





COMMENT 


Hepatic adenoma has been recognized and described 
occasionally for many years, but prior to the last five 
years. was considered uncommon; as recently as 1970, an 
extensive review of the literature on hepatic tumor by 
Raffueei and Ramirez-Schon*' contained no reference to 
tumors associated with steroid therapy. Motsay et alin 
1972 described benign liver tumors as uncommon and most 
often found incidentally at operation or autopsy, and 
stated further that hepatic adenomas were rare, Shiu and 
Fortner“ did not mention the symptom-producing adeno- 
mas in their 1975 collective review of hepatic tumor 
management. Recently, there has been a tremendous 
increase in the reported occurrence of well-differentiated 
hepatic tumors, which have been identified by a variety of 
pathologic diagnoses. ="?! More importantly, these are 
usually symptomatic, having the potential of causing life- 
threatening clinical problems. The use of steroids, either 
anabelic or contraceptive, has an almost universal associa- 
tion with the presentation of these tumors. In 1971, 
Bernstein et al' described peliosis and a well-differentiated 
liver gell tumor in a patient taking anabolie steroids for 
Fanceni syndrome. A year later, Johnson and co-workers? 
added four more cases of hepatic tumors associated with 
sterol therapy for aplastic anemia. Horvath et al! 
described a single case of a hepatic adenoma in a woman 
taking oral contraceptives, and in 1973, Baum et al’ 
deseribed seven patients seen over a five-year period who 
develeped hepatic adenomas while taking contraceptive 
steroids. Following these reports, a number of letters and 
descriptions of patients with similar tumors have been 
published, many of these tumors identified by different 
pathoegic designations but universally described as well- 
differentiated hepatic neoplasms. 1092145 

A rember of earlier extensive reviews concerning the 
effects of contraceptive steroids on the liver have noted 
pathoiogic changes," but tumor development was not 
reported. Abnormalities of liver cell bile secretory function 
and the morphology of the bile canaliculi are reported in 
conjunction with anabolic steroid and contraceptive use.“ 
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Fig 5.--Sharp demarcation between normal liver (left) and nonen- 
 Capsulated but well-circumscribed hepatic cell adenoma (right) 
ematoxylin-eosin, x 240). 


we been associated with a picture of cholestasis on 
microscopy. Abnormalities in the venous system of 
the liver have also been reported with contraceptive steroid 
‘use, including venous thrombosis, striking dilation of peri- 
portal sinusoids, and peliosis."' Peliosis was associated with 
the hepatocellular tumor that occurred in a patient taking 
oral contraceptives who died because of intra-abdominal 
hemorrhage,’ and has been reported subsequently in 
eroid-treated patients without any associated reopla- 
ogia” 
The marked increase in a pathologie entity previously 
elieved to be rare, which occurs in a very repetitive clinical 
iting and leads to a characteristic histologic lesion, may 
be coincident. Nonetheless, 107 patients have been 
described in the literature who had taken oral contracep- 
¿tives and developed a well-differentiated hepatiz neo- 
plasm. The reasons for the predominance of young 
women is obvious. All these patients have been taking oral 
entraceptives for a period of time ranging from six 
months to seven years, with a mean of three years. Yet 
“men are also at-risk and comprise the majority of those 
patients being treated with anabolic steroids who have 
‘developed a hepatic tumor. Almost uniformly, these 
patients have had no evidence of cirrhosis or of hepatitis, 
nor have they had exposure to hepatotoxins or large 
quantities of alcohol. One patient has been deseribed who 
“was not taking exogenous steroids; she developed a enign 
hepatic tumor concomitant with a ‘hormone-producing 
ovarian tumor." 
_. Pain, as in our patient, is the most common reason for 
“these patients to come to medical attention. Unrelenting 
upper abdominal pain of sudden onset occurred in one half 
-of the cases reported in the current literature. This pain is 
usually associated with massive intraperitoneal bleeding, 
‘which occurred in over a'third of these patients. Davis and 
“colleagues” claim this occurred in two thirds of their 
-patients and resulted in a 60% mortality. The patient we 
“describe is the first, to our knowledge, te have pain on the 
basis of intralesional bleeding. A mass in the right upper 
quadrant is noted in approximately a quarter of the 
reported cases. Fever, especially in the ranges demon- 
strated by our patient, has not been reported previously in 
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ents wiz ich benign hepatic adenomas, but is well recog- 
nized asa presenting symptom fora group of patients with 


- hepatocellular carcinoma:™ Nausea, vomiting, weight gain, 


dizziness, and weakness related to acute blood loss are all 
occasionally seen. Acute choleey. itis has been mistakingly 
diagnosed in these patients." Quite contrary to the 
previously published statements about hepatic adenomas, 
well over half of these patients had severe symptoms and 
critical clinical problems requiring immediate aggressive 
treatment. Numerous fatalities have been reported 
because of ntraperitoneal hemorrhage.’ *'*'71"7°* 

Liver function abnormalities are rare and, as in our . 
patient, both the liver scan and arteriography can be of 
great bene it in diagnosis and in planning appropriate 
therapy. Hepatic scans can be normal when sizable lesions 
are deep within the hepatic parenchyma. i 

Usually « large single mass is found at laparotomy or 
autopsy, although two separate masses have beende- 
scribed.* To our knowledge, our patient is the first to have 
both large masses and multiple other smaller tumors 
scattered throughout a single lobe of the liver. As. is 
characteristic for these patients, the tumor was composed: 
of cells closaly resembling normal hepatocytes. These cells 
were slightly larger than those of the normal tissue and 
showed little cellular atypia. No portal tracts, bile ducts, or 
central veins could be identified in the tumor and no 
mitoses were observed. Many areas within the tumor were 
markedly vascular and contained numerous, dilated, and 
thin-walled venous channels and sinusoids. In places, there 
was extensive fresh and partially organized hemorrhage’ 
and necrosis. These tumor nodules were not encapsulated, ` 
though they appeared to be sharply circumscribed. There 
was no vascular invasion. The histologic features of this 
tumor are similar to those described in other reports of 
steroid-induced hepatic neoplasms. 

We have chosen the term “hepatic adenoma” to refer to 
the lesion in this patient not because we believe it to be the 
ideal designation in terms of histogenesis or biologic 
behavior, but simply because it seems to be the best 
diagnostic term of those currently in common usage. 
Different terms have been used to describe this prolifera- 
tive lesion: “focal nodular hyperplasia,” “hamartomas,”' 
“benign hepatomas,” and “hepatic liver cell adenomas. ™" 
Sherlock” reviewed the material from many of these 
reports, finding a histologic similarity in all the lesions, 
and others nave shown the similarity between the anabolic 
and contraceptive steroid-associated tumors. These 
tumors maz be multicentric, but only rarely are confirmed 
to be malignant neoplasms. The patients taking anabolic 
steroids who were initially described by Johnson et al” were 
believed to have hepatocellular carcinomas, but these did 
not show the aggressive characteristics of a malignant 
tumor and did not metastasize. In two instances these 
tumors regressed after cessation of steroid therapy. This 
regression of the hepatic tumor when the : roids are 
withdrawn. has been reported by others.“!" Other isolated. 
repre of malignancy have been presented by. Thallass=: 
mos,“ who described a primary hepatocellular carcinoma — 
occurring inaw oman along oral contraceptives; by Meyer 





Hepatic Adenoma/Oral Contraceptives—Sears et al 













lor. the t showed both malignant 
sion of the fibrous bands ef the 
r confined to the liver. Nenetheless, 
Jes ugh ma ignant trar formation and metastatic disease 
-raz be rare in this clinical setting, the lesion carries the 
_ puscibility of life-threatening complications. 
“The clinical situation in which this may oceur should be 
appreciated, and appropriate steps for aggressive diag- 
ooo msäc and therapeutic measures undertakes with a 
¿mum of delay. Emergency arteriography and preoper- 
v2 preparations for segmental resection cr hepatic 
icscctomy for lesions that have ruptured or heve under- 
gem central necrosis and hemorrhage are mandatory. Size 
wad multicentricity should not deter efforts to remove a 
tom-causing tumor. More information is required 
‘ere the appropriate management of the asymptomatic 
dis known. Certainly oral contraceptive use should be 
inued. Furthermore, the catastrophic manner in 
‘a majority of these tumors have presented suggests 
even a symptomatie one should be electively resected 
never this is feasible. 













































References 


sriistein MS, Hunter RL, Yachnin $ : Hepatoma and pelicsis hepatitis 
ingin a patient with Fanconi’s anemia. N Engl J Med 284:1138-1136, 


<ohnson FL, Feagler JR, Lerner KG, et al: Association of androgenic- 
arcatalic steroid therapy with development of hepatocellular caretnoma. 
2:1278-1276, 1972. 
-> . & Baum JK, Holtz F, Bookstein JJ, et al: Possible association between 
ber, , hepatomas-and oral contraceptives. Lancet 2:126-130, 1973. 
Sullivan JP). Wilding RP: Liver hamartomas in patierts on oral 
cou.raveptives. Br Med J/3:7-10, 1974. 
EA @meriks JA, Thompson NW, Frey CF, et al: Hepatic ceB adenomas, 
“-spwaatneous liver mupture, and oral contraceptives. Arch Surg 110:548-557, 
ANK 
& Tdmondson HA, Henderson B, Brenton D: Liver-cell adesomas asso- 
ces Avith use of eral contraceptives. N Engl J Med 294:470-472, 1976. 
atoniades K, Campbell WN, Hecksher RH, et al: Liver ceil adenoma 
‘al contraceptives: Double tumor-development. JAMA 234:628-629, 











Ivihill JJ, Ridolfi RL, Sckultz FR, et al: Hepatic adenom# in Fanconi 
treated with oxymetholone. J Pediatr 87:122-124, 1975. 
rlock S: Hepatic adenomas and oral contraceptives. Gu 16:783-756, 


i Antoniades K, Brooks CE: Hemoperitonium from liver csd adenoma 
ent on oral contraceptives. Surgery 77:187-139, 1975. 
ays ET, Christopherson WM, Barrows GH: Focal nolar hyper- 
_plesaof the liver: Possible relat jonship to oral contraceptives. Am J Clin 
<> Prsbicow61:735-746, 1974. 
©. Eis Shristopherson WM, Mays ET, Barrows GH: Twiñ tumors in women 
on (orraceptive steroids. Obstet Gynecol 46:221-223, 1975. 
©. Sontostavlos DL: Benign hepatomas and oral contraceptives. Lancet 











prell GC, ashu DE, Wren Be et al: Androgen indueec hepatoma. 
430-432, 1975. 


jurg=Vol 711, Dec 1976 — 









<1. Davis. M, Portmann B, Sean Me 











tal Histologic evidence of 


Atlas of Tumor af oer Armed Forces Institute of "Pathology, i 
section 7. fascile 25, p 18. cues 
23. Raffucci FL, Ramiréz-Schon G: Management of tumors of. the liver. 
Surg Gynecol Obstet 130-371-385, 1970. z 
24. Motsay GJ, Gamble WC: Clinical experience with hepatic: adenom 
Surg Gynecol Obstet 134:415-418, 1972. 
25. Shia MH, Fortner JC: Current management of hepatic tumors 
Gynecol Obstet 140:781-788, 1975. a 
26. Sorenson TIA, Baden HP: Benign heptocellular tumors, Sean 
Gastroenterol 19:113-119, 1975. : 
27. Whinster WM (ed): A patient’s life: Clinieal pathology confere 
Med J:3:209-210, 1975. 
28. Thallassmos NC, Lymberatos C, Hadjioannou J: Liver tel Yei 
after long-term ostrogen-like drugs. Lancet 1:270, 1974. i : 
29, Aderereutz H, Tenhunen R: Some aspects of the interaction betwee 
natural avid synthetic female sex hormones and the liver, Agia Med 49:630- 
633, 1970. : ; 
30. Shaffner F, Popper H, Perez V: Changes in bile eanalich produe 
norethandrolone electron microscopic study of human and rat 
Clin Med 56:623-627, 1960. 
31. Paulson H, Winkler K: Liver diseases with periportal sinusoid di 
tion. Digestion 8:441, 1973. 
32. Naeim F, Cooper PH, Semion AH: Peliosis hepatis: Possible etiolo 
role of anabolic steroid. Arch Pathol 95:284-286, 1975 
33. Lorraim D: HEW News 3:24-76, 1976. 
34. Pepper H, Schaffner T: Liver Structure and Function. New YO 
McGraw-Hill Book Co Inc, 1957, pp 599-603. ‘ 



















Invited Editorial Comment 


What are these curious, apparently benign liver tumors,.a 
what role should the surgeon play in their management? Are th 
really drug-induced, and can we depend on regression if. 
therapy is withdrawn? No definitive answers to these ques 
can be given in 1976, but with the rapidly expanding teporte: 
experience, we may soon find out. These tumors often manufaé- 
ture globulin and store glycogen, and they may resemble normal 
liver tisSue grossly as well as mieroscopically. 

Sears and colleagues have enlarged our knowledge by emphasiz- 
ing pain as a presenting symptom. I suspect that. intralesional. 
necrosis and hemorrhage are more common than extracapsular 
rupture. Fever isa common sign of hepatic necrosis whether due to 
tumor, trauma, or operative injury and does not signify. bacterial 
contamination. Necrosis may be related to cyclic vascular changes 
in the menstruating female. 

Perhaps the most important lesson to learn from this well- 
researched review is that radionuclide liver scanning should be 
done whenever abdominal pain or fever remain unexplained after 
cholecystegraphy, upper gastrointestinal x-ray series, and other 
more commonly utilized tests have been done. For the present, the 
authors’ recommendation for elective resection seems sound. 

James H. Foster, MD 
Hartford, Conn 
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Postoperative Acalculous Cholecystitis 


Due to Torulopsis glabrata 


mår David D. -Miller, MC, USNR 


© Acute acalculous cholecystitis due to Torulopsis glabrata, 

ar opportunistic. yeast, developed postoperatively in a 70-year- 

| man who had an extremely complicated course after resec- 

1 of an abdominal aortic aneurysm. The infection first 

d as an acute surgical abdomen, three days after 

imption of solid food intake subsequent to a prolonged ileus 

“and after 31 days of parenteral hyperalimentation. The condition 

“was successfully treated by cholecystostomy; at the time of 

writing, six months after cholecystostomy, there are no gastroin- 

testinal symptoms. 

“(Arch Surg 111: 1404-1405, 1976) 





eS poradie reports of clinical infections due to Tor ulopsis 
-species have appeared in recent years. Torulopsis 
glabrata, an opportunistic yeast, has been reported as a 
-eause of septicemia, urinary tract infections,’ pneumoni- 
tis,’ endocarditis,’ and in association with a fatal case of 
chronic granulomatous disease.’ Torulopsis inccnspicua 
has been reported as a cause of osteomyelitis." Infections 
due to Torulepsis species have been reported only in 
patients with predisposing or associated disease, or with 
altered defense mechanisms. Associated factors include 
parenteral hyperalimentation, bacterial sepsis treated 
with broad spectrum. antibiotics, and malignant disease. 
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This is the first reported case to our knowledge of chole- 
cystitis due to Torulopsis glabrata. 


REPORT OF A CASE 


A 70-year-old hypertensive man with progressive bilateral 
buttock and thigh claudication underwent resection and Dacron’ 
bifurcation grafting of a completely oecluded abdominal aortic 
aneurysm. The procedure was unusually difficult because of 
abundant collateral vasculature, and because suprarenal control of 
the aorta end deliberate total renal ischemia (time, 30 min) was 
necessary im order to thrombectomize the infrarenal aorta. Oper- 
ating time was five hours; eight units of whdle blood were 
administered during surgery. The early postoperative course was 
uncompliceted, but on the fifth postoperative day massive upper ` 
gastrointestinal bleeding occurred, with hematemesis, melena, © 
hypotension, tachycardia, and ischemic electrocardiographic |; 
changes. Endoscopy was not performed because of the ischemia. 
Transfusion of whole blood, iced saline nasogastric lavage, and 
antacids were employed; bleeding stopped within 24 hours. On the 
eighth postoperative day, bleeding again occurred, A second © 
electrocarciogram was normal. Fiberoptic endoscopy was | 
performed, demonstrating a prepyloric uleer with active bleeding. < 
A decisior to perform surgery was made, but cardiac arrest 
occurred while the operating suite was in preparation. Resuseita- 
tion was successful, but active bleeding continued. At operation 
about two aours postarrest, a prepylorie ulcer and an ulcer near the 
gastroesophageal junction was oversewn, and vagotomy, pyloro-: 
plasty, and gastrostomy were performed: A. total of 18 additional 
units of whole blood were transfused with the two Sodes af 
hemorrhage. ; E ana 

The postoperative coürse was complicated- b 
emptying with no-radiologie evidente of obstru öğ 
of intravenous hyperalimentation were given, totaling 81 days. 
The catheters were placed pereutaneously by the infraclavicular 














_ subclavian route, using aseptic technique. There were four eath- < 
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dages irig the 31 days ot E A strict 
amen of catheter care was employed, including dressmg and 
Bing changes: every two days. Other complicatiens included 
tes, pulmonary edema, and respiratory failuse requiring 
heostomy and positive end-expiratory ventilatioa. Antibiotic 
apy included preoperative oxacillin sodium, contiaued for five 
postoperatively; two courses of gentamicin sulfate, totaling 
-= says, and a 10-day course of cephalothin sodium. Gentamicin 
eae cephalothin were given for Gram-negative pnéamoria and 

wee ‘based-on specific culture and sensitivity rare 
































layed gastric empie and ileus. Solid tois were un 61 
se i raman reseccion, Three days later, uppe” abdòminal 


-of urine and blood were obtained, and parenteral-elinda- 
phosphate and gentamicin sulfate therapy was Eegur, with 
mprovement. The abdominal signs recurred witkin 24 
‘and operation was performed, 65 days after anearysm 
‘on, Acute acalculous cholecystitis with extensive inflamma- 
nd edema of the gallbladder was found. The bile was: thick 
rown in color: Cholecystostomy, rather than choleeystectomy, 
ected on the basis of the advanced state of the infammzatory 
i condition. The peritoneal fuic was 
tures of bile aspirated from the gallbladder grew € pure 
Torulepsis glabreta, Initial growth was on Flood agar; 
ganism was subsequently subcultured on Sabou-aud agar. 
and tirine eultures obtained the day before surgery, prior to 
ministration of antibiotics, showed no growth. A urine 
uitu obtained on the fourth day after cholecystostamy grew 
Cœndala albicans, 107ml, On the day of surgery the following 
evie were obtained: serum bilirubin, 3.8 mg/100 ml; serum 
ic oxalacetic transaminase, 275 IU; alkaline phwsphatase, 
; and lactic dehydrogenase, 230 IU. These levels weze all 
normal. limits three days before cholecystostomy, and 
ed to normal within one week of cholecystostomy. Genta- 
mic Sulfate and clindamycin were continued through the fifth 
postoperative day; they were discontinued when the yeast 
organism was identified. Antifungal agents were not emplcyed. 
-Thenztient’s condition gradually improved and he was disehacged 








stkey GA, Daloviso JR: Fungemia caused by Torulopsis glab-ata. 
52:895-403, 1972. 
ks MIL, Langston C, Eickhoff TC: Torulopsis glabrata: Aa oppesrtu- 
hogen in man. NEngl J Med 283:1131-1135, 1970. 
erd, Sickles BA, Schimpff SC, et al: Torulopsis glabrate pneemo- 
atients with cancèr. JAMA 230:584-585, 1974. 

“AW, Rao 3S, Garret JA, et al: Endocarditis due to 
L 3949-944, 1971, 
rece RG: Death from Torulopsis in chronic granalomacous 
iscas J Pot tr BT:333, 1975. 


Serulepsis 





‘g—Vol 114, Dec 1976 








30 dass after cholecy: stostomy. oe performed via the a 
cholecystostomy tube six weeks after surgery. showed a smal 
gallbedder, with no evidence of cystic duct obstruction. The 
commsn bile duct was not dilated and emptied: normally. The — 
choleerstostomy tube was removed at that time. A detible-dose — 
oral ckolecystogram performed two months after cholecystostomy 

showed nonvisuatization of the gallbladder. The anent has no ` 

























ani adon of both surgery" 5 and traum 
condi€ons in reported series include shock 
fusiors,’ and sepsis,’ all of which were op: 
patiert. Other factors presumed to be of el 
cance include increased concentration of bile salt: 
gallbladder**’ and increased activity of the sphi 
Oddi.* Dnset of postoperative cholecystitis has been re 
to resumption of oral intake after fasting,’ with res e 
gallbladder contractions forcing inspissated bile into he 
cystic duct, causing obstruction and initiating an episode 
of chetecystitis, This mechanism also could have bp 
operat-ve in this patient. 

The most common organism cultured from rapa : 
cases cf postoperative or posttraumatic acalculous chole- 
cystitie is Escherichia coli. Pseudomonas species, Staphyl 
coccus aureus, and Klebsiella-Aerobacter infections hav 
also been reported. The interval between surgery and t 
develogment of postoperative cholecystitis in this pat 
was meich longer than that usually reported in acu 
postoperative or posttraumatic cholecystitis. The increased 
intervæ may be related to the low pathogenicity of the 
fungus as compared to bacteria. However, this long: 
interva. could also have been related to the long period of 
fasting 


Nonproprietary Names and 
Trademarks of Drugs 


Cephalotain sodium—Keflin, 
Gentami in sulfate—Garamycin. 
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Richard P: Saik, MD 


sctal pack is often indicated after certain surgical 
ocedures and should provide for hemostasis, but it 
ould also indicate persistent bleeding. Most packs are 
her too bulky, causing increased postoperative pain, or 
hey completely occlude the rectum. 

_ First introduced to me by Isadore S. Ravdin, MD, the 
istle tube” rectal pack has been a useful adjunct in 
ny postoperative. rectal procedures, especially after 
morrhoidectomy. As indicated in the Figure, one non- 
‘adiopaque sponge is wrapped around a large-gauge, stiff, 
rubber catheter usually 28 F or 30 F. The sponge is tied on 
rmly with 0 silkand may be sutured through the catheter. 
lhe end of the catheter with multiple holes is inserted into 
he rectum so that it extends about 5 cm above the 
yperative site. The sponge is greased with an anesthetic 
lly, such as lidocaine, for postoperative comfort. Excess 
‘atheter is then cut off and incorporated into a perineal 
ressing. 

This pack allows for tamponade and topical anesthesia. 
_The catheter allows for. decompression of the rectum, most 
mportantly of blood which may accumulate above the pack 
as happens with those utilizing soft rubber penroses or 
ther collapsible drains. The lubricated packing can be 
‘removed without difficulty by the patient the next 
morning. This pack can be assembled easily by every 
urgeon, without the need for special equipment. | 


a 
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Serres Rectal Pack 


Gauze dressing 
wrapped around 
catheter... 9 


around 
dressing 
at two 
points.. 


Lubricating 

medium applied. 

to end of dressing, 
catheter trimmed 
off 3° below dressing 


The “whistle tube” rectal pack: 
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simple moditication of end-to-side anastomosis of the 
anch to the main renal artery has considerably impraved 
in kidney allografts, — 
h Surg 111:1407-1408, 1976) 





Itiple renal arteries occur in about 20% of kidneys. 
With the relative shortage of cadaver kidneys for 
lantation and the large pool of potential recipients, 
ilable organs should be used and those with polar 
es not discarded. However, serious and life-endan- 
< gering complications may arise from failed anastomosis of 

an Ze<essory artery when such kidneys are transplanted; 
 segarental infarction, ureteral necrosis, or calycéal cata- 

- necusfistula.’ Several techniques of revascularizatien Fave 
been described.” End-to-side junction between tae polar 
< braca and the recipient iliac artery has been performed 
Mos: eommonly after completion of the end-to-end anasto- 

mosis between the main renal artery and recipient hrpo- 

gastr artery. Although this method is often satisfactory, 
tecem cal inconveniences include inadequate exposure and 
st ‘for fine suturing, back bleeding, and considerable 
in the thickness of the vessel walls. Direct 
the polar artery with the inferior epigastric 
ipient has been performed. Anastomosis of 
r branch to a vein patch placed i in the recipient diac 
r the use of a saphenous vein graft between fiac 
“lar artery is theught advantageous because of sim- 
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Effective Technique for Management 
Transplant Kidneys With Polar Branches 



















ilarity it quality of vein and accessory branch, Creation o 
a commen channel between polar artery and main. rena 
artery, with subsequent direct anastomosis with the recip 
ient hypogastric artery, has been advocated, although we 
have found this technique less attractive, since clos 
adjacen: suture lines may enhance the possibility of leak 
local thrombosis. A Carrell patch is always used if. ; 
segmen of aorta surrounding the polar branch is avail. 
able. 
Increasing expertise with a simple modification of a 
single technique has improved our results markedly and 
consistently in nine kidney allografts with a polar artery. 
Following cold perfusion of both vessels, the organ isc 
placed on a table. With the surgeon seated comfortably, the | 
polar branch is then anastomosed end-to-side to the main. 
renal artery at a convenient and easily accessible site. 
(Figure . A pair of fine forceps placed within the lumen of... 
the majer vessel serves to support and separate its walls. A 
defect, slightly larger than the diameter of the spatulated. 
polar vessel, is cut through the arterial wall, either with a 
pointed scapel blade or with a punch biopsy forceps. The | 
anastomosis is then performed, using 6-0 double-armed: | 
polypropylene monofilament suture. The sutures are run. 
along each side of the anastomosis, with an untied stay _ 
suture in the opposite lips of both vessels, providing — 
satisfactory tension. Crimping of the suture line has not | 
been a problem, with care in tying the final knots. If the: 
accessory vessel is less than 1 mm in diameter, multiple — 
interrupted simple or everting sutures of 6-0 or 7-0: poly- 
propylene are effective. A small catheter or probe may be ` 
placed through the anastomosis at the time of construction © 
to imprere visualization of the edges and prevent acci- _ 
dental entrapment of the back wall. On completion of the 
procedure, adequate patency and integrity of the lumen — 
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ay then be checked by perfusing the main artery, and 
any significant leak can be repaired. The kidney, now with 
a single renal artery, is then implanted into the patient in 
standard fashion. 

The exclusive use of this technique has several advan- 
tages. Expertise using a single standard approach is im- 
proved by performing it ex vivo. The surgeon may sit and 
accomplish this fine anastomosis with optimal exposure 
and. light. The kidney may be kept cool externally during 
the procedure, although. its core temperature does not 
change appreciably. As the walls of the two renel vessels 
are of similar thickness, their approximation can be 
performed exactly. The size and quality of the anastomosis 
“ean be tested accurately before transplantation. 
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d-to-side anastomosis of the polar branch to the main renal artery. 


AG 


We hawe found this to be an effective technique for 
surgical management of an accessory renal artery in: 
kidneys for transplantation. This modification is sug- 
gested, because the consequences of segmental infarction 
following occlusion of a polar artery are potentially so 
hazardous to the patient and the improvements in our 
results using the method are so striking. 


References 


1. Goldman MH, Burleson RL, Tilney NL, et ak Calyeeal cutanecus 
fistulae in renal transplant patients. Ann Surg, to be published. 

2. Merke FK, Straus AK, Anderson O, et al: Microvascular techniques for 
polar artery reconstruction in kidney transplants. Surgery 79:258-261, 
1976. 


¿Polar Branch Anastomosis—Vine 











































| duodenal ulcer in a patient who 
seven days after the perforation. The 
ue to pyloric obstruction was tackled 
needs of the patient were me: by 





-catheter duodenostomy has recently been described 
alimentation after gastrectomy.' We describe the 
catheter duodenostomy in management cf a 
with a perforated duodenal ulcer. 


REPORT OF A CASE 


ear-old man with a.long-standing duodenal ulcer had: ulcer 
ion of seven days’ duration. The patient was anemic and 
dehydrated; the arterial: pressure was 70/50 mm Hyg and 
te 120 beats per minute. Examination of the abdomen 
signs of generalized peritonitis with obliteratioa of liver 
There were bilateral coarse Te inthe chest, with 


i th siaphragm. 








ed for  pubeation dine 24, 1976, 


and Research, Chandirarh, India.- 
ts not available. = 





Catheter Duodenostomy 
for Perforated Duodenal Ulcer 


Rabindar N. Katariya, FRCS; Subhash Sood, ZIS; Potluri G. Rao, MS 


the: Department of Gerëral Surzery, Postgraduate Irstitute of 















The pëtient was resuscitated: and laparotomy done: 
after adraission disclosed anterior duodenal perforatio 
diameter. with friable edges and multiple intra 
abscesses. A large Foley catheter was passed into the di 
through the perforation site and a suture was applied around it to 
minimize pericatheter leak. Gastrostomy was added because of 
pyloric edema and obstruction. The abdomen was closed after 
lavage and drainage of the peritoneal cavity. ; 

The paient required respiratory assistance for eight houi after 
surgery. Duodenostomy and gastrostomy catheters were‘ allow 
to drain. On the third postoperative day, he passed flatus and hi 
abdomen became soft. At this stage, the duodenostomy catheter 
was claniped and intermittent feedings through the dueden 
tomy were started, the quantity of which was increased gradually. 
By the ead of the week, his caloric and fluid needs could be met. 
entirely by duodenostomy feedings. Gastric iothalamate sodium a 
studies dòne a month after surgery showed free flow of the dyes. 
into the éuodenum. The duodenostomy catheter was removed, the 
gastrostemy catheter clamped, and oral feeding. begun. The 
gastrostemy catheter was removed two days later. Both gastros- ° 
tomy anc duodenostomy fistulae healed within 48 hours... 





The poesin of catheter dui enostomy for perforated a 
ulcer is recommended for poor-risk patients whose condi se 
tion is beyond the earlier stages, who have established a 
peritonitis, who are in shock, and in whom even simple 
closure is not feasible because of extreme friability of 
perforation site. 
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Ase Orthotics, by the EA Academy of 
Tt ogedi Sateen, 507 pp, $42. 50, CV Mosby 





The Atlas sof Orthoticsi isa Saoned 
of the Orthopaedic Ap- 

ae ‘published in 1952. The 
‘publication was a compendium 
s and components available at 
ne, Modern developments in 
mgineering and biomaterials, 
l with advancing understanding 
f biomechanical deficits in patients 
ith neurological and musculoskeletal 
eases, led to a recognized need for a 

tlas. toa eran these hew 





g this need, mathorizsd revision of 
Orthopaedie Ene Atlas by 


‘The modern science of orthotics has 
ved from the earlier efforts of 
e makers, who were by and large 
artisans skilled in working with leath- 
and metal. Even at the time of the 
yublication of the Orthopaedic Ap- 
jliances Atlas, this artisan-type ap- 
“proach to bracing was evident. Braces 
tended to be applied for specific 
disease entities, for example, polio- 
-myelitis braces and cerebral palsy 
races: Atlas of Orthotics outlines the 
current, more scientific approach, by 
analysis of biomechanical deficits so 
hat more rational, specific orthotic 
needs can be determined, 







races. has been vegue and cumber- 
some, often incorporating proper 


emy of Sciences has evolved a new 
orthotic terminology based on the 
joints encompassed by the device and 
the constraints imposed. The new 


Atlas of Orthotics. 


eas 111, Dec 1976 





names of their developers. A task. 
force appointed by the National Acad-. 


x ; terminology is used- Proughonit the ; 


Robert M. Goldwyn, MD, Book Editor 
1101 Beacon St, Brookline, MA 02146 


The major portion of this volume is 
divided into three sections: upper 
limb, lower limb, and spire. The 
emphasis throughout is on biomechan- 
ical analysis of deficits for which 
bracing may be indicated. Therefore, 
each section follows a logical sequence 
of functional anatomy and normal 
biomeckanics, biomechanical analysis, 
orthotic components and systems, and 
prescription principles. Other chap- 
ters are included for completeness on 
specialized spinal orthotics and frac- 
ture orthoses. A very useful section is 
included on mobility aids, which 
includes canes and crutches, wheel- 
chairs, wheelchair cushions, ard adap- 
tive devices for automobiles. 

The biomechanical analysis system 
presented in the Atlas of Orthetics is a 
departure from the traditional pre- 
scription for bracing. The cor2 of the 
system is a “technical analysis form,” 
in which functional deficts are 
depicted on body diagrams. The 
orthotic prescription can then be theo- 
retically reduced to a process of 
matching biomechanical controls to 
the functional deficits. Mlustrative 
cases and corresponding technical 
analysis forms are included in the text 
and help to clarify their usage. 

Although the system would seem to 
be muck too cumbersome for everyday 
usage and for simpler orthotic. prob- 
lems, using such an -analytical ap- 


proach will certainly allow a more — 


logical and more successful approach 
to even the simpler problems: Its-use 
as a teaching aid for.those new to 
orthotics would ore to be its greatest 
potential. i 

The chapters on orthotic compo- 
nents and systems are complete, with 
inclusion of the latest ortkoses of 
molded plasties. New terminology is 


used throughout, along with « biome-. 


chanical deseription of the motions 


continuing education | 


controlled in a convenient grid diag- 
ram, Older terminology is listed where 
appropriate. 

The chapters on pathomechanies, 
pathological gait, and prescription 
principles are superb and alone would: 
make the book worthwhile reading: 
Proper emphasis is given to the limi- 
tations of orthotics and to alternatives _ 
to the application of orthoses. Iti ; 
repeatedly emphasized that an On 
sis will be accepted by a patient only if” 
he or she understands a well-defined 
therapeutic goal, or if it provides func- 
tion that is not available by any other 
means. p ; 

The Atlas of Orthotics is a w 
comed, updated revision to the Ortho- 
paedic Appliances Atlas, and mv 
more. It will be particularly. Ee 
for those physicians and rthotists. 
treating patients with severe neuro- 
logical and musculoskeletal deficits. It 
should be required reading for all 
orthopedic residents. The physician 
who occasionally prescribes a brace . 
will be challenged to reeonsider estab- 
lished concepts of bracing. A 

James Bascock, MD 
Bluffton, Ind i 















` Advances in Cancer Surgery. edited Dy John § > $ 
Une and John P. Delaney; 608 By 
Stratton Intercontinental Book | a 
_. This:volume contains “selected pa 
pers and discussion” fro e annual » 
Yat the 
University of- Minnesota «Medical. 
School (date not specified). Books born 
of courses and symposia are usually 
uneven in their format: and quality, 
and Advances in Cance ey is no 


















the general surgeon 
ested in. cancer Ais 











and neck cancer, rele nbiia and 
eskin malignancies, intrathoracic 
rs, sarcomas, breast cancer, radi- 
cal node dissection, pediatric malig- 
=< neacies, and ovarian and testicular 
turiors. 
gy addition to formal chapters, 
pamet discussions are also included. 
“There is much to learn from the 
distinguished faculty’s . perspectives 
and experience. It would have been 
helpful, however, if each author had 
a ended references to his presenta- 
ties, especially when it was a brief 
‘Ore, 
` Advances in Cancer Surgery may 
bean overly optimistic title for this 
| beek since it contains much old infor- 
o mation, which, I suppose, was an 
-advance when it was new. 
Ünsummary, this is a good book for 
the. general surgeon, particularly to 
> oupeate his or her understanding of 
ar therapy. 
Rosert M. Gotpwyx, MD 
Breokline, Mass 

















€abtion’s Surgery. of the Chest, ed 3, edited by 
Dand iC. Sabiston, Jr, and Frank C. Spencer, 

1,588 pp, $67.50, Philadelphia, WB Saunders Co, 
197. : 

The third edition of Gibbon’s Sur- 
gery of the Chest, edited by Sabiston 
ant Spencer, is an outstanding revi- 
siga of a time-honored textbook in the 

fie While it has retained the ergan- 
m and fermat of the earlier 
s, it has been expanded to cover 
mtroversies and accomplish- 
‘ofthe past seven years. No 
has: eseaped in tais thorough 
vighly succi 

whapis the single ‘most impressive 
Ipful addition to the text is the 
on of discussions by multiple 
sin areas where no single 
ch to diagnosis or therapy has 
vith wide acceptance. These 
ssions have augmented such 
aers as. the one entitled “Tra- 
my and Assisted Ventilation” 
ude the most. recent types of 
: tracheal tubes and respirators in 
use while retaining the important 
‘Indermation of the past. The coverage 
‘of carcinoma of the lung and trachea 
has been.much more fully developed 
thea in the early editiors, including 
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separate dissi in the tracted and 


dung, and separate divisions for 
benign turrors, superior sulcus tu- rep 
“mors, and immunology. In addition, cwt 
the surgical approaches and tech-` 


niques that aave been most successful 
for tracheal and carinal surgery have 
been inzluded. 

The coverage of eophenee physiol- 
ogy and surgery is perhaps the most 
complete of any text in thoracic 
surgery, anc includes a carefu] exami- 
nation of useful manometre studies 
as well as a multiauthor approach to 
the problem of hiatus hernia repair. 
The discussion of pediatric esophageal 
problems has been delegated a sepa- 
rate chapter, and is excellent in its 
approach to diagnosis and treatment. 
It inclades not only methods of 
primary esophageal recontruztion, but 
colonic and gastric tube interposition 
procedures “or problems tkat would 
not be reconstructed primarily. 

Open heart and coronary artery 
surgery chapters have been widely 
revised and 2xpanded. Again, presen- 
tations by several differen: authors 
representing alternative techniques 
in the repair of acquired and congen- 
ital defects lends a broadened view 
of these dificult areas. Eaeh of the 
congenital cardiac lesions is»carefully 
discussed by leaders in the field, 
giving en excellent view of the anat- 
omy, pkysioogy, diagnosis, and cur- 
rent surgica: approach to mest of the 
conditions currently amenabie to ther- 
apy. Physiolegic and practical aspects 
of prolonged cardiopulmonary and 
counterpulsation support arealso cov- 
ered. 

The editors and individual vontribu- 
tors are to te congratulated.on their 
efforts to make the new Gibbon’s text 
as comp ete znd pleasant to read as its 
predecessors. It well deserves a place 
in the ready reference library of any 
physician, sargeon, resident, or stu- 
dent who is interested in thesmanage- 
ment of diseases of the chesi. 

JoHN H. SANDERS, Jr, MD 
Boston 


Current Gperat-ve Urology, edited by. FE. Douglas 
Whitehead. 1,21€ pp, with illus, $70, Ragerstewn, 
Md, Harper & Row Publishers, 1975. 

Douglas Whitehead has adited a 
handsome velume of urologieal surgi- 
cal experiences. This is not a classical 
textbook of medical or surgizal prac- 
tice nor do the authors intene it to be. 
Centered around a core of “86 





published (scientific) papers eonsids 
ered to be of singular value” the book | 
nts a compact souree for. 






Bie 

tice. Most of the featured articles ha 
been written in the past ten years and 
are accompanied by an author's com- 
mentary updating his experience to 
the present. In addition, the authors 
provide a bibliography of other rele- 
vant articles that they review and 
comment on. Some of the sections are. 
superb, particularly where the central 
article is a recognized classic. The. 
chapter on nephrolithetomy features 
two complementary articles, one by 
E. A. Wickham and one by José Ma 
Gil-Vernet. The pyeloinfundibulot- . 
omy method of Gil-Vernet has as- 
sumed its place in urological history, 
and this article is the one originally — 
written for „Urologia Internationales — 
in 1965. It is beautifully and elearly 
illustrated, meticulously described, | 
and well researched. His commentary 
written for this book corrects cert. 
statements in the original, such: 
that he “sometimes doesn’t drain the — 
renal fossa.” Wickham writes. with 
refreshing clarity about nephrolithot- 
omy, with an emphasis on his tech- 
niques for localized hypothermia. His 
pithy comment on “struggling to 
perform nephrolithotomy in a welter | 
of blood” typifies the British author’s . 
ability to present a scientific paper in < 
a way operating urologists can iden- 
tify with and understand. John Blan- 
dy offers a commentary that is prac- 
tical and to the point. He notes cer- | 
tain modifications he has utilized. of 
Gil-Vernet’s technique and buttressed 
this with data from a wide experience 
in renal stone surgery. 

This book is as good as its. best 
articles, of which there are many; 
“Partial Nephrectomy” by Boyce, 
“Surgery of Renal Trauma” by 
Waterhouse, “Surgery of Megauret- 

' by Hendren, “Phalloplasty” by 
Zarem, and many others contribute to ~ 
its readability. The best articles are 
those containing well-illustrated de- 
scriptions of the surgical techniques... 
Many of the papers, though, do not 
detail techniques but rather deal with 
case reports and statistics. Some areas 
could do with less space than was used, 
such as eight pages for the surgery of 
renal cysts, which is not a burning: 
issue in these days of angiography 
and ultrasonography. Certain articles 
present a narrow approach to opera- 
tive urology because of the use of one 
article and thereby only one proce- 
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dure. The treatment of impotence did 
not include mention of the inflatable 
Seott prosthesis; there was no mention 
of “bench surgery”; and the surgery of 
urethral stricture was confined to the 
Turner-Warwick technique. The latter 
article was excellent and a classic, but 
illustrates the limitations that the 

format-used by this book creates. 
This volume will be useful to all 
urologists in training and practice. If 
--oyou have a feeling of déjà vu as you 
“read through these pages, it is because 
< you have seen them before as scien- 
-tific articles in the urological journals 
to which you subscribe. You will find 
“it useful to have them collected 

between the covers of this book. 

So_omon Berc, MD 

Brookline, Mass 





< Clinical Evaluation of the Critically Injured, by E. 
‘Truman Mays, 458 pp, with illus, $29.50, Spring- 
‘field, ll, Charles:\C Thomas Publisher, 1975. 
This book, Clinical Evaluation of 

the Critically Injured, includes many 
lessons. that are probably common 
knowledge to most physicians, but it 
‘also contains nuggets that could have 
‘been mined only by one with consider- 
able experience in the provision of 
emergency medical care. The author, 
E. Truman Mays, is one who obviously 
has such a fund of experience. 

No book is available on the subject 
of emergency medical care that meets 
the needs of all physicians, nor is such 
a common denominator necessarily 
desirable. The question remains: For 
whom is this book written? Is it for 
“othe emergency care physician? the 
Surgeon? primary care physician? 

medical student? It seems to this 
«reviewer that the medical student and 
physician early in his training are the 

ones who would be most likely to 

benefit from it, because its emphasis 
:¿ vis on evaluation rather than on ther- 

< apy; Since evaluation and therapy 

-cannot be separated in the acutely 
_ injured patient, however, lifesaving 
< therapeutic measures are described in 
- the book. 

It should be noted that the useful- 
ness of this book may not be limited to 
the medical student or physician who 
is in early training. A few of the 
sections, the chapters on wounding 
forces, for example, present informa- 
tion that may be helpful to exper- 
ienced surgeons. Each physician will 
have to decide for himself whether or 





















not this book is useful to him. In 
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leafing through its pages, some 
readers may be surprised, as I was, by 
its illustrations. Perhaps the most 
graphic way of driving home the 
lesson thet evaluation of the critically 
injured patient is incomplete unless 
the patient is totally undressed is to 
do what this author did: use a profes- 
sional model to pose for many of the 
photographs. 

Haroip L. May, MD 

Wrentham, Mass 


Heostomy: Surgery, Physiology and Management, 
by Graham L. Hill, 187 pp, with illus, $15°75, New 
York, Grune & Stratton Ine, 1976. 

This is a well-written monegraph 
that covers all aspects of ileestomy 
surgery—preoperative, operative, and 
postoperetive. The foreword by Stan- 
ley J. Dudrick summarizes and praises 
the scope of the book. 

The author introduces the subject 
with a comprehensive historical sec- 
tion relating the role of surgeons and 
others who developed and perfected 
ileostomy. 

The overation, ileostomy, is de- 
scribed and well illustrated to clarify 
various techniques. Much attention is 
given to preoperative and postopera- 
tive care, with special emphesis on 
nutrition and parenteral hyperelimen- 
tation. 

The chapter on ileostomy eare is 
complete, and is followed by three 
chapters that present in an interest- 
ing manner normal ileostomy physiol- 
ogy, the pathogenesis and manage- 
ment of ileostomy diarrhea, and meta- 
bolic and mechanical complications 
of ileostomy. These four chapters 
combine to give a total picture of an 
ileostomy, its function and its prob- 
lems. 

A detailed section is devcted to 
Koch’s centinent ileostomy—its action, 
construction, and complications. A 
reasonable attitude about the place 
for the continent ileostomy in surgery 
today is given, 

Rehabilitation after ileostemy is 
stressed with proper reference to the 
role of enterostomal therapists, ileos- 
tomy groups, and. rehabilitation elin- 
ics. The author stresses the quality of 
life with an ileostomy with special 
reference to physical, vocational, and 
psychological rehabilitation. 

Ileostomy is an excellent source book 
for all people who actively care for 
ileostomy patients. It is the most 
complete text on this subject currently 


available; its references eover. all the 
significant literature; its presentation 
is clear, 
Jonn L. Rowsoruam, MD 
Boston 


The Internal Auditory Meatus: Anatomy, Pathol- 
ogy and Surgery, by M. Portmann, J.M. Sterkers, 
R. Charachon, et al, 312 pp, %48, New York, 
Churchill Livingstone, 1975. : 

The title inaccuracy is probably a 
result of the translation from French 
into English. The correct title should 
be Internal Auditory Canal. 

This book represents a comprehen- 
sive review of the anatomy and 
contents (seventh and eighth nerves 
and blood vessels) of the internal 
auditory canal, which is important for 
surgery in this area. The clinical and 
laboratory evaluation of acoustic tu- 
mors, Meniere disease, and facial 
nerve paralysis are adequately sum- 
marized as a prelude to the deseription 
of surgery. for alleviation of these 
conditions. The technique of surgery 
for removal of tumors, transection of 
the vestibular nerve, and repair of the 
facial nerve are covered in detail 
along with preoperative preparation 
and postoperative complications. Fi- 
nally, a summary of pathologic condi: 
tions involving structures in the inter- 
nal auditory canal is presented near 
the end of the book. Unfortunately, 
this chapter is weakened by the inclu- 
sion of entities for which little or no 
documentation is available, that is, © 
narrow internal auditory canal as - 
cause of sensorineural hearing loss. 

The book does well im gathering 
information necessary to learn about 
neurotologie surgery on. the seventh 
and eighth nerves. Especially impor- 
tant and well done is the section on 
the arterial supply to the labyrinth, 
namely the anterior inferior cere- 
bellar artery and its course in the 
internal auditory canal. However, the 
text is verbose and repetitious, and 
the illustrations are unclear at times. 
The pertinent information could have 
been presented in about half the 
pages and made for an inexpensive 
readable summary of the. internal 
auditory canal and its clinicosurgical 
significance. Presented» with the 
choice of purchasing this.book for $48 
or obtaining three or four. well- 
selected journal articles, I am com- 
pelled to recommend the latter. 

RICHARD R. GACEK, MD 
Worcester, Mass 


= Books 














an one A readable discus- 
fa variety of aspects of thyroid 
ny, physiology, and pathology 
serves as a basis for surgical and 
urgical treatment of thyroid dis- 
orders. Well written, the book prom- 
ises much asa compact collection of 
_ necessary information for those in- 
_ weived in surgery of the thyroid gland. 
Uafortunately, the book delivers less 
. than it promises because again and 
a again it stops short of providing the 
underlying rationale for many of its 
‘ments. For example, the discus- 
‘the anatomy of the thyroid 
s the possibility that the right 
nt nerve may not recur, but 
othing about how it is to be 
fied in this case. Both thyro- 
releasing hormone and circulat- 
levels of thyroid’ hormones are 
icated in the control of secretion 
of chyroid stimulating hormone (TSH) 
yothe pituitary, but. their relative 
Jortance is neglected. 
rationale for the use of some 
n the study of diseases in the 
h roid i is also omitted. It is proposed 
het TSH be measured becasue it 
fees ors the level of circulating thyroid 
<< hemnones, for example, being de- 
pressed in thyrotoxicosis. In practice, 
_ however, this hormone is more often 
` measured to determine the adequacy 
pressive therapy. The discussion 
rotoxicosis introduces the con- 
f long-acting thyroid stimulator 
B protector, thus suggesting 
it is quite current. However, 
experiences with the use of 
molol as a sole means of prepa- 
or treatment for thyrotoxicosis 
teglected in the same chapter. Simi- 
r v, the discussion of malignancies 
of che thyroid introduces such con- 
“cep Sas hormonal secretion by medul- 
] carcinomas and touches on the 



























































; origin of tumors, the tracing of metas- 
_ = tases and recurrences by the use of 
hommenal secretions as tumor mark- 


ng thyroidectomy for nodular 
nd the present-day availabili- 
,25-dihydroxyvitamin D,. 
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Perhaps the greatest cisappoint- 
ment comes 
thyroidectomy itself. Althcugh lobec- 
tomy and total thyroideetomy are 
mentioned, the operation described 
inevitably violates the thyroid cap- 
sule, describes ligation of all major 
thyroid arteries, neglects identifica- 
tion of the parathyroid glands, and is 
equivocal cencerning ident&ication of 
the recurrent laryngeal nerves. The 
superior laryngeal nerves: are men- 
tioned in discussion of the anatomy of 
the thyroid. but not in the discussion 
of the mobilization of the superior 
pole. The use of the head-up position 


_to empty the neck veins is mentioned, 


but the-claim is made that i: “reduces 
the risk of air embolus,” whereas in 
fact this risk is enhanced bs increas- 
ing the pressure gradient im between 
an opering in the vein in the neck and 
right atrial pressure. 

At the same time the book has some 
major features that make it aseful. As 
mentioned earlier, the principal one is 
its eminent readability, tne result 
both of cone:seness and of atzention to 
literary style. The literature:review is 
extensive end well orgarized; al- 
though it steps rather earlier than this 
reviewer weuld have hopec, it does 
provide-a besis for further ¢xamina- 
tion of the recent literature. Finally, 
the book calls attention te what is 
perhaps the greatest need in surgery 
of the endeerine glands, namely, a 
thorough understanding of under- 
lying anatomy, physiology, aad patho- 
physiology as a basis for therapeutic 
decisions, 

Donan S. Gann, MD 
Baltimore 


Congenital Malformations of the- Heart, by. 
Daniel A. Goor and C. Walton Lillezei, 430 pp, 
with illus, $32.56, New York, Grune ® Stratton 
Ine, 1975. 

This book presents a comprzhensive 
description, from the operative view- 
point, of the pathologic anatomy of 
simple and cemplex forms of zongen- 
ital heart disease. There is x- superb 
foreword by Owen Wangensteen, 
tracing the h story of cardiac surgery 
and particularly the innovations of the 
senior author and his pupils in the 
early 1850s at the Univesity of 
Minnesota. Tne authors present their 





. material in a nine-chapter format 


discussing aratomy and embryology 
of the normal heart, septal defects, 
double-outlet. right ventricle and te- 
tralogy o of “Falot, gaat pio of the 





in the diseussion of. 


_ complicated. jetty cardi 











tengt to present all ¢ 







alies, _but the ee present 






















lesions, anne ae be conside 
controversial in Some 





excellent ‘line polite ant 
graphs of gross pathologies) 
from the Carnegie Institute 
University of Minnesota, and Corne 
University. 
belay Ghent bate 


vole ‘dealing ae y 
opmental anatomy and patho 
step-by-step operative descripti 
are possible. In a book- concerne: 
the diagnosis and treatment of cor 
plex cardiae malformations, one wo 
have hoped for a discussion of the- 
of profound hypothermia and cire 
tory arrest in the treatment of thes: 
defects in very young patients. Ther 
is also no discussion of the embryo 
ogy, anatomy, or current  surgic 
management of tricuspid atresia 
Epstein anomaly. 
This is a unique volume and one 
that should be in the library of ever 
serious student of congenital malfor- 
mations of the. heart, particularly 
those who do operative correction .o 
such defects, .whether . they. bei 
training or in practice. aS 
LAWRENCE H. COHN, MD n 

Boston 
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{Kibbey]} 377 {Ap ; 
Duodenal- Ulcer - 
in adults, congenital causes of {Naylor 658 ( 
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patit adenoma, ‘ébaebrations after estrogen 
withdrawal [Smith] 900 (Au) 
lefense of open wound [Goldwyn] 296 (Mr) 
mplete membranous obstruction of inferior 
a, ren] 602 (My) 


Meroe of 






carcinoma 


: imanereatie abscess following acute pancreatitis 
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67 (Ja) AES 

left ventricular function during aortic surgery. 
[Carroll] 740 (Jy) ete 

malnutrition in patients, results of prospective; 
randomized evaluation of early. postoperative 
parenteral nutrition [Abel] 45 (Ja) 5 
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Heocecal Valve 
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treated with [Saylor] 596 (My) 
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man] 1640 (Se) 
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discontinuance of (letter) [Hussey] 
[Owens] 614 (My) 

pneumonia in recipients of enal allografts 
[Huertas] 162 (Fe) 
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mas] 500 (Ap) 

reappraisal of skin flap closure for neonatal 
gastroschisis [Thompson] 6&4 (Je) 

Infection 
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study emphasizing graft-related septicemia 
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kinetics of heparin administration [Perry] 403 
(Ap) 

membrane filters, additional safety for intra- 
arterial infusions [Meeker] 201 (Fe) 

Inguinal Hernia 

indireet, neuromuscular basis for development of 
[Tobin] 464 (Ap) 
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Injuries see Wounds and Injuries 
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system-structured management of ‘acutely ill 
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cations after small-bowel bypass [Harmon] 953 
(Se)... ; : 

fruit pit, “propitious pit” [Price] 773. (Jy) 


(reply) 


: postgastreetomy, peptide treatment of [Hiatt] 
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small-howel; due to:congenita! anomaly of falci- 
form ligament [Sampliner] 200 (Fe) 
transverse colon. volvulus in pediatrie patients 


Subject index 





of hepatic failure following jejuno- 


si pass [Geiss] 1362 (De; 


e] 828 (J sa 
nee with LeVeen ascites shunt [Holcroft] 
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bile duct-obstruction, response of serum 
iñ and alkaline phosphatase levels in rat 


ñ gastric operations ‘for 
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renal] allograf: recipients [Drivas} 1368 (De) 
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-4432 Arch Surg—Vol 111, Dec 1976 - 


acute inferior artery, left colon gangrene after ; 





Se) 


: transalveola* tetebolie protection to lung [He - 


son} 812 (y) 


S and adjuvant chemoim munetherapy 
of breast tancer [Sparks] 1057 (Ge) 
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knee dislocation, illusive cause of critical arterial 
occlusion: [Lefrak] 1021 (Se) 
Portal Veir 
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SUSCEPTIBILITY OF ___ 
559 BACTERIAL ISOLATES Ti 
AMIKIN (AMIKACIN SULFATE ) 





Per cent of strains inhibited at 20 mcg./ml. 





The microorganisms: 
559 Gram-negative and Gram-positive 
bacterial isolates, predominantly of 100% 
clinical origin’ 






















90 ~ 








The method and the medium: 
agar dilution procedure, Mueller- 80 
Hinton Medium 
7O = 
The results: 
~Amikin inhibited 97% of the 104 ae 
pseudomonas isolates and 100% of the 





remaining 345 Gram-negative isolates a 
at 20 mcg./ml., the concentration that 

should be readily achievable in serum Kä 
following administration of recom- 

mended doses to humans.* Of the 110 = 
Staphylococcus aureus strains, k 


100% were susceptible to Amikin. 


*The usual single Amikin dose in 
man is 7.5 mg./Kg. which 
produces an average serum peak 
of about 20 meg./ml. 
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difficult to eradicate Gram- 
vethogens, as well as many 
“resistant or ganisms 





“aim-negative infections, includ- 
vy tract infections, both simple 

picated, respiratory tract 

kin and soft-tissue and bone 

epticemia, peritonitis, intra- 
bscesses, burns , meningitis, 

‘eomyelit s and septic arthritis 
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Overall Efficacy of Amikin (amikacin sulfate)? 


Pathogen 


Number of Numberof Per Cent 
Patients Patients Cured 


Evaluable Cured 


Eschevichiacoli 


Pseudomonas 


aeruginosa 
pseudemones sp. 


klebsietia 
(unspecified 


Kiebsigla 


pneumoniae 


proteus sp. 
serratiz 


Proteus: mira silis 


enterobacter 
providescia 


citrobaccer / 
acinetokacter 


Multiple pathogens, 
no pseucemorast 
(7 included staphylococcus) 


Multiplepathagens, 
with pseudorsnast f 
(9 includsd staphylococcus) 


staphyloeoccus 
(unspecified) 


TOTAL 
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-Well-tolerated by the majority oF 
As with other aminoglycosides, the most significan 


Os! g t adverse reactions 
were ototoxicity and nephrotoxicity. Hearing loss due toAmikin ~: 
(amikacin sulfate) was rarely clinical and was reversible in some 
instances. Usually an audiogram was needed to identify such a loss. 
Renal adverse reactions dueto Amikin usually consisted of elevations 
of serum creatinine and/or BUN, which were usually reversible when 
Amikin was discontinued. Forty per cent of the patients with renal 
reactions had prior gentamicin therapy. Auditory and renal adverse 
reactions were more frequent in patients with impaired renal 

- function; patients treated for longer periods or with higher doses than 

~ recommended. Previous treatment with other aminoglycosides 


enhanced the possibility of adverse reactions. 


_ Dosage and administration 
_ The usual recommended dose of Amikin I.M. or L.V. in patients with 
© normal renal function is 15 mg./Kg./day in 2 or 3 equal doses 
-administered at equally divided intervals. The usual duration of 
-treatment is 7 to 10 days. The total daily dose by all routes of 
-administration should not exceed 15 mg./Kg./day for the average 
` weight person. For the heavier individual (greater than 100 Kg.) the 
total daily dose should not exceed 1.5 Gms. per day. In the unusual 
circumstances where treatment beyond 10 days is considered, the use 
_ of Amikin should be reevaluated and, if continued, renal and auditory 
functions should be monitored daily. 

In patients with impaired renal function, doses may be adjusted 
-either by administering normal doses at prolonged intervals or 

by administering reduced doses at a fixed interval. 
































BRIEF SUMMARY OF 

DEO PRESCRIBING INFORMATION 
‘AMIKIN™ (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


“Warnings: Patients treated with aminoglycosides 
should be under close clinical observation 
beceuse of the potential ototoxicity and nephro- 
toxicity associated with their use. 

“Ototoxicity, both auditory and vestibular, can 
‘occur in patients treated at higher doses or 
for periods Jonger than those recommended. The 
risk of amikacin-induced ototoxicity is greater 
in patients with renal damage. High frequency 
deafness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in infants 
is not known, Until more safety reports become 
availabie, amikacin should be used in infants 
only in those specific circumstances when 
T susceptibility testing indicates that other amino- 

glycosides cannot be used or are otherwise 

contraindicated, and when the infant can be 
-observed closaly for evidence of toxicity. 
[S Aminoglycosides are potentially nephrotoxic. 
Renaland eighth-nerve function should be 
closely monitored in patients with known or sus- 
pected renaj impairment and also in those 
whose. renal function is initially normal but who 
develop signs of renal dysfunction during 
therapy. Evidence of impairment in renal, ves- 
tibuiar or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 
| Serum concentrations should be monitored 
when feasible, and prolonged concentrations 
above 35 mcg./ml. should be avoided. Urine 
shouid be examined for increased excretion of 
protein, cells and casts. 

Concurrent and/or sequential use of topically 
or systemically neurotoxic or nephrotoxic anti- 
biotics should be avoided, 

Amikin should not be given concurrently with 
potent diuretics. 

Usage in Pregnancy. Amikin should be used in 
pregnant women only when clearly needed. 


acinetobaster sp. Culture and sensitivity studies 
should be performed. 

Clinica! studies have shown Amikin to be 
effective in bacteremia and septicemia ‘including 
neonatal sepsis); in serious infections of the 
respiratory tract, bones and joints, central 
nervous eystem (including meningitis) and skin 
and soft-tissue; intra-abdominal infect ons fin- 
cluding peritonitis); and in burns and post- 
operative infections (including post-vascular 
surgery), Clinica! studies have shown Amikin 
(amikacin sulfate) also to be effective in serious 
compliceted and recurrent urinary tract infections 
due to these organisms. Aminoglycosides, includ- 
ing Amitin injectable, are not indicated in 
uncompticated initial episodes of urinary tract 
infections unless the causative organisms are 
not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed to 
identify causative organisms and their suscepti- 
bilities <o amikacin. Amikin may be considered 
as initial therapy in suspected Gram-negative 
infections and therapy may be instituted before 
obtaining the results of susceptibility testing. 
Clinica trials demonstrated that Amikin was 
effectiva in infections caused by gentamicin and/ 
or tobramycin resistant strains of Gram-negative 
organisms, particularly Proteus refigeri, Provi- 
dencia stuartii, Serratia marcescens and 
Pseudcmonas aeruginosa. The decision to con- 











Indications: Sericus infections due to suscepti- 
ble strains of Gram-negative bacteria, including 
pseudomonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp: 
xlebsiella-erterobacter-serratia sp., and 


“inthe “Warning” box above: 
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Amikin-has also been. shown to be 
in staphylococcal infections and may be con 
sidered ag initial therapy under certaiy conditions 
in the treatment of known or suspected staphylo- 
coccal disease such as, severe infeclions where 
the causative organism may be either a Gram- 
negative bacterium or a staphylococcus; infec- 
tions due to susceptible strains of staphylococci 
in patients allergic to other antibiotics and in 
mixed staphylococcal/ Gram-negative infections. 

Amikacin may be indicated in the treatment of 
neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot be 
used. In ceftain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated because of 
the possibility of infections due to Gram-positive 
organisms. such as streptococci or preumacecc!. 
Contraindications: A history of hypersensitivity 
to amikacin. 

Warnings: See “Warning” box above. 
Precautions: Amikin is potentially nephrotoxic, 
ototoxic and neurotoxic. The concurrent or serial 
use of other ototoxic or nephrotoxis: agents 
should be avoided either systemically or topically 
because of the potential for additive effects, 
Such agents include antibacterial drugs such as 
kanamycin, gentamicin, tobramycis, neomycin, 
streptomycin, cephaloridine, paromomycin, 
viomycin, polymyxin B, colistin and vancomycin 
as well as certain diuretic agents such as 
ethacrynic acid or furosemide, 

Adverse Reactions: Otofoxicity—See Warning” 
box. 

Nephrotoxicity--Albuminuria, presence of red 
and white cells, casts, azotemia and oliguria 
have been reported. 

Other~Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 
Dosage and Administration: The usual 1.M. or 
1.V. dose with normal renal function is 15 mg./ 
Kg./day divided into 2 or 3 equal doses admin- 
istered at equally-divided intervals, For the 
heavier individual (greater than 190 Kg.), the 
total daily dase should not exceed 1.5 ams. 
per day. 

When amikacin is indicated in. newborns 
box “Warning"), it is recommenced that a 
loading dose of 10 mg./Kg. be administered 
initially to be followed with 7.5 rag./Kg. 
every 12 hours. 

The usual duration of treatment is 7 to 10 days. 
The total daily dose by all routes of administra- 
tion should not exceed 15 mg./#g./day for the 
average-weight person. In the unusual elreum- 
stances where treatment beyond 10 days is 
considered, the use of Amikin (amikacin sulfate) 
should be reevaluated and, if continued, renal 
and auditory functions should be monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concertra- 
tions should be monitored by appropriate assay 
procedures. Doses may be adjusted in patients 
with impaired renal function either by admin- 
istering normal doses at prolonged intervals or 
by administering reduced doses at a fixed 
interval. 

The solution for intravenous use is prepared by 
adding the contents of a 500 mg. vial to 200 mi. 
of sterile diluent such as Normal Saline or 
5% Dextrose in Water or any other compatible 
solution. 

The solution is administered over a 30- to 
60-minute period. 

Supplied: Rubber-capped viais as a ready-to-use 
sterile aqueous solution 100-mg., 500-mg., 
and 1.0-Gm. vials. 
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against topica infections 
f sin, wounds, burns 


ETALINE® Ointment provides 
romp., prolonged broad-spectrum 
licro%cidal activity against organ- 
ims cammonly encountered in skin 
nd wzund infections. kis not greasy 
r sticky. and is virtually nonirritating 
2 skin.and mucosa. It dees not stain 
kin andnatural fabrics, does not 
lock air, and the site of app ication 
vay be bandaged. 


‘ETACINE Ointment Packette 14, oz. 
nd 4@az., disposable packettes for de- 
ermitg small skin areas, as in hyper- 
limer ation, catheter care, umbilical 
rea Czre or circumcision. 


ETACINE Ointment 1 oz. tube, for 
‘eating common skin intections and to 
elp prevent infection in abrasions, 
icerat ons and burns. 


ETAINE Ointment 1 it. and 5 Ib. jar, for 
nti-iréective treatment of the burn wound 
rinfected stasis ulcers... for extensive 

kin a as ...or for prolonged application. 
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remost documented 
»ed-spectrum topical 
toaicidal action 


events hard, dry stools common tc constipation . . . 
it without laxative stimulation. COLACE assists 
is by simply letting intestinal water permeate stools. 


ACE helps to prevent painful straining at stool — particularly 
portant in patients with delicate anorectal disorders. 
ad non-habit forming . .. COLACE, the simple water way 
o ease constipation from infancy to old age. 


Simple drops of water 
help make COL 


dioctyl sodium sulfosuce! 





